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RESCURCES AND ALLOCATIONS OF STEEL ,‘ ALUMINUM, PETROLEWM, ELECTRIC
PGIIR, AND TBCHNICAL LANPOWER FOR THE USSR, 1949-1952

Revision of JIC 435/21 "Soviet Capabilities and Courses of
. Action, 1952¢ ’

I. INTRODUCTION

The Joint Intelligence Group on behelf of the Joint Intelligence
Committee has requested the Central Intelligence Agency to present esti-
mates of the following resources and their allocation to the Sovist mili-
‘tary and civilian economies,

1, Steel

2. Aluninum

30 Petroleun

4. Electric Power

5. Technical Manpower

In its approach to this subject CIA estimated total production on the one
hand, and allocation to the civilian industrial economy and the military
on the other, using ell available intelligence information and technigues,

The following economic and political assumptions were set up by the
Joint Intelligence Group: .

(1) The current rate of production will remain approximately
- the same.

(2) The trends and patterns of Soviet producticn, as now known,
end aims of the Five-Year Plan should be considered in the
problean. .

(3) The existing military occupation of Germany, Austria, Trieste,

: and Japan will still be in effect.

The specific question is asked: #By July 1952, ‘do the Scviets have tue
capability of having on hand requirements of the above categories for the
Army, Navy, and Air Force® as well as for the civilian industrial economy?
The corollary to this question is: what, if any, is the surplus or deficit?
lore specifically the report relates solely to the resources and allocaticns
of steel, aluminum, petroleum, electric power and technical manpower in the
USSR for the years 1949 to 1952 inclusive.

ABSTRACT OF CONCLUSIONS
Steel

The total availability, including production and imports is adequate to
meet the totul requirements for the civiliun sconomy and military, with a
surplus of 2.0 percent (0.5 million tons) for 1949; 3.0 percent (0.77
million tons) for 19503 10.0 percent (2.7 million metric tons) for 1951; and
16,0 percent (4.4 million metric tons) for 1952. This applies to raw stecl,
and no consideration is given to speclal 2lloys here. -

y For quantity surplus on steel, aluminum, and petroleum, see III Summary
Table. '
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Petroleum

The total avuilability, including production and imports, is adequete
to meet the total requirements for the civilisn cconomy and militery., A
surplus of 6.5 percent is estimaled for 1949; 3 percen: for 1950: 3.8 pere
cent for 1951: and a 1 perceat deficit for 1952, .

. Electric Power

The estimated production of electric powsr is 73 billion XK in 1949
an?! 72.0 and 92.0 and 104 billions for 1950, 195, ard 1952 respoc.ively,
Plawi capacity of electric power will be adcguate to meel all regire-
meics for the military and civilian industrial economy Quring the years

- 194%-1952, In this particular item, it is to be emphasized that pro~

duction rever exceeds usage except by normal losses wvhich ave inhiovent
in power distribution. .

Technical Nanpower

The availubility of technical manpower for the years 1949-1952 wiil
be’ adequete to meet all industriol and militury requircments, The

- educatiornl facilities are adequate to £ill normal losces by death ang

retirement :

Atomic Eucrgy ‘

Atomic energy requirements with respect to steel, aluminum, petroleum,
and electric power ere nominal. Yor purposes of this report they are
included in requirements for industry.

!

CONCLUSION

THE OUTSTANDING CONCLUSION IN THIS REFORT IS THAT THE RESOURCES OF
STEEL, AIUMINUM, PETRCLEUM, LLECTRIC POWER, AND TECHNICAL MANPOVER WILL
BE ADEQU/TE 70 LEET #COLD UAR" NEZDS FOR THE MILITARY AMD CIVILIAN INDUS-
TRIAL ECOLOMY, . v ,

RELARKS
White not strietly within the scope of this wveport, it is important to
point ou’ that the comclusion should nob be spplied to situations obher
than "Co’d Var® conditions, '

For example; the data on crude petrolew and iis products should not be

interpriicd as covering war needs of high octane combat avistion gasoline
(95 §) wiich, it is estimated, will still be in short supply by '952, The

aupply «’ this critical material is only 40 percent of the wurbin require.-
ment for 1949. Tho shortoge is entirely due to the lack of specialized
equipme” requiring a high order of technical skill and special materials
both fou “onstyuctlon and operabion, On the other hend, the supply of row
materlal o moke high-grade jet fuel end facilities to produce the same are
ample to lteke care of all military needs even during wsr, The presently
avallabl: jet plancs to use this fuel, however, roprasent only a small
portion « { the total air force requirements,

It o interssting to note that the estimuted curp. s of approximately
600,000 : siric tons of cluninum at the end of 1952 represemts double the
productl r and iuporis of the peak war demands (1944}, and apparently is
to be la ;2ly employed for building planes.

I-2
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A pool of scientific non-industrisl and nen-military technical
manpovier will be avalloble for wmsual demands, This stetement, however,
does not refor to the level of nknow-hou' oy the limitations in speciale
ized fields,

-
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IL. SUISIARY AND COMOLUSIONS

STEEL

2., Production of steel in the USSE dropped from a maxiumm of appromi-
mately 12 million metric tons befors Jorld Jar IT to 5 minloum of 6.5 nilifon
in 1942, and thereaflter roce frou the postwar figwre of 114 rddllion In
1945 to the present proeduction of 20 million. hile strenucus efforts howe
been made to achleve the 1950 goal of 25.4 willion metric tons, including
restoraticn of facilities destroyed during the war, 55 well as Intensifying
21l activities such o8 procesging of serap metal and huilding of new fac~
ilities, it is certain from 31l the evidenece that Lhis goal will not be met,

2. PFProjected production cstimates for 195C-1952 are based largely
on the prewar average cnnual increase rate, the shorter bub more spectacular
pattern for 1933-1236, and reported progeess in reconstruction and new cone
atruction work. The poriod from 1933-193246 closely rarallclc thot fren
1947-3949, and it is assuced that this trond will continue for 1950-1952,

3, Total production for 1949, plus imports, gives a total availae
bility of 22,4 million metric tons, and toital requirements for the civilian
industrial ecomomy and the miiitary of 21.9 million. The suyplus for Lhis
year ls, therefore, 2,1 percent, In like manner, a surplus of 3.0 percent
for 1950; 10.0 perzent for 1951; and 16,0 percent for 1952 is indicated.

Istimates for steel requiremonts with respect to the distribution
pattern in the clvilise industrinl econcmy is based upon cn aublwritobive
Soviet publication on the conmumpbior of steel in the USSR, and on direct
egtimates of the requivements for Apriculture and Trassportetion. The
total requirement Tor the civilisn industrial cconomy wis then added o
the military requirements, The difference between Tobal Aveilability,
which ineludes producticn and imporbhs, and Tobal Requirements indicates
the surplus, )

NS (e 16

1, The aluninum industry in bhe USSR was practically nonexlstent
pefore 1930, bul ia ths suceesding decade had reached a tobul produchion
of over 78,000 metric tons. The demunds of Jorld var II necessitated
large imroris, whish in 1944 oxceeded production.

R, Since World
by increasing production to the extent that at presenid, imports hove vire
tually diseppesred. Sinee Uorld lar IIi. ewvacuated plants have been recon~
structed; others have been expanded, and in addition, soven planks hove
been reliably veported as under construction, from which it hag been
duced that a btobsl production of 210,000 n
199, It is es o that by 19%2 this
300,000 mestric tons,

w11l be inereased to

3. The supplies of bauxite, cryelite, and o
nroduging ores, as well as elscirie pewer, electrodes, and p
predaction equ oare ampla Tor all of the aluwinum nceds
without imports. lHevever, 1iites may sy
ties of both the eres ond the materd

G e

Pl S

ol 3f eopdibticns v

-

4o The requirements for aluminum by the elvilion industrial economy
increased from apprexiontely 25,000 tons por annum before Jovld Jar 1I
Ho 72,000 metric tons shocbly therealier {19473, ard it is assumed that
thls dncrease in =31l eontinuc at leact zt the averapge lne

creased rate of production, Despite the greably increased consuwsption of

N I - 1
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aluminug as estimoted by the datz, production has greatly oubsiripped
consumption, pointing to a large surplus or heavy ckpiling,

5, The distribution-consumption pattern of aluminum hased on a di-
rect determination of transportation and the US patiern of distribubion
for Industry and Home Use, is as follows:

Tndustry 645
Transportabion 248
Home Usc 122

‘Potal requirementa for the civilian industrial economy are, in general,

for 1949-1952 approximately 75 percent, and 25 percent for the military,

6. The total estimnted surplus available ab the end of 1952 will be
aprroximately 600,000 metric tons which, based on a peak werbime roquire~
ment in 1944 of approximately 200,000 metric tons, is equivalent %o 2
to~year supply for war purposer, and by July 1952, will £all short only
about 12 percent of this amount.,

PETROLEULI

1. The rate of production of crude oll at the end of 1949 wme
approximately 32.¢ million metric tons. The average ysarly rate of in-
erease since 1945 is about 12 percent or 3.2 miilion metric tons;.i.e.,
ervde oil production in 1945, 1916, 1947, and 1948 vos aboubt 19.4, 21.7,
25,8, and 29,2 nillion matric bons, respectively. On the basis of 12 per-
cent increase for cach year, the preduction for 1950,1951, and 1952 wil
be 36,7, 41.1, and 46,0 miliion metrie tons respectively,

2. An important aspeet of petroleum production is the supply of oil-
field equipment. By 1950, this‘is planned to be 2.5 vimes the oubtpub im
1940, with a considarable increase in the wariety of items manufaclured.

A shertage in fabricated steel in measuring and combrol instruments, hote
ever, will hinder the expancion of cil-productieon equipment,

3, Soviet refining capocibty now exceeds crude-oil oubpubt by an eg-
mted rininum of 13 perecent (with 40 percont cxesss based on all availeble
reports of plant listings). The principal equipment shortage in petrolcum
refining is in specialized types for the produchion of high octane gasoline,
such as catalytic eracking plonts, allylation and polymerization units,

Lhe Baged on indizsenous crude-oil production of 37.£ million metric
tens in 1949,1950, and 1951, the svailable rcfinsd products, with the o
ception of high-octane combal aviation go
needs with o ocurplug. There will be a aralld Joficit in 1952, Thoese are
summarized as follows:

w9 1950 1951 1952
% Surplag 2.0 1.0 1.k
% Deficit 0,5
Any shorbages bascd on indigeaous production can pore than be mede up by
imports and synthetic production.
5, DBecause adequabe speecialized eguipment, such as cémlyi;%.c crasking

plonte, alkylation ond poly: sation univs, is decidedly lacking, pro-
duchbion of this eriticel commedity, wideh is so nccessary in an 2iy age,

VT D

i
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Jags far behind requirements. It appears from the awvailable informetion.
that the USSR ean produce only 35-50 percent of its high octane corbat
aviation gasolinc requirvemsats (approximately 2.5 million metric Lons)
for minimum Air Force operations. o

An additionzl estimated 1,500,000 metric tons of 75-85 octane goso-
line, which has been employed as aviotion fuel in the USSR, caon be made
available. This lstter grade, however, belng unsuitable for combat pur-
poses, was generally employed for transport and low-fiying ground support
and -attack, »

" Tetraethyl lead, perhaps the most important comppnent of high octone
gasolinc, to lmprove its anti-lmock value, is made at the Oka and Kalinin
plants in Dzerhinsk, and the Olginsky plant in losecow, No other producing
arcas for this highly critical material are knowm. (Tetracthyl lead is a
vital matorial for the production of combat aviabion gacoline because of
the relatively emell amount required to produce a very large increace in
the octane rating snd the efficiency and mareuverability of the plane.)

6. Ample jet fuel production facilibies are available along with
suffieient crude oil supplics to sztisfy roouircsents for Air Force opero-
tions, provided tters are sufficient and satisfactory jet-propelled air-
craft, The availability of jot fuel is limited primarily by composition
of the crude oil. This fuel consists penerally of naptha, kerosene, and
light gas oil, or & mixture of any of them, '

Tidely scattered storage. facilities point to serious attention by
the Soviet planners in this direction. Dased on present planning, howe '
ever, high octane combat aviation gasoline is in short supply, and the
amount of jet fusl reguired is at present ssall, indicating that the pro-
gram for jet plane production has been only partly developed,

7. Existing centers of synthetic fuel production, namely, prewar
sxperirental plonts in the Kuzbas and necar Lake Baikal, have beon ex-
panded by the additions of dismantled German plants and the construction
of new plants. Recent reports indicate there ars nowr five plants in the
Knzbag region, tuo in the Trans~Baikal, two in the Ukraine, and one in
the Urals. The center of activity is apparently localized in arcas which
are distant from potroloum-producing regions but vhich have sultable coal
depocits for use ¢ raw maberial, In addition, there are other plants
oubside ths USSR, the products of which would be availsble. The total
estimoted synthebic oil production is one million metrie tons, altheugh
the plant capacitics in the USSR and Satellites are several bimes this
figure, The octane value of synthetic gasoline is penerally lou. I&
will be used as oviation gasoline only when no other product is available.

ELECTRIC POVER

1, According to the provisions of the Fourth Five-Year Plan covering
the perdod from 19,6-1950, the capaciby of cleetrie generating plants in
the USSR (48,2 biliion &Il in 1940) was %o be wove thon doubled (109 per-
gent inercase), and the electric power oubpub was to be increased by
70 percent. Thic planned increase of capacity over output indicates the
desire of the Soviots to provide a preater standby or reserve capacity.

Fobal estimchod production of clectric pover was 73 billlon Kl in

- 19,9, and it is cstimated it will be 82 billions in 39503 92 billions in

19515 and 104 billions in 1952, This represents a rute of increase for

1949 and 1950 of 13.5 pereent over ecach preseding yeor, and of 12.5 pors

cent for 1951 and 1952 over each preseding year. These results are of

the same order as those for the gross indusirial outpub. .
II-3
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The estimated production at plant capacity of elsctric pm'}er
generally will be adequate to meet all requirements, both for the
military end civilian industrial economy for the years 194,9-1952,

2, With respect to requirements for electric power, it is to be
emphasized that production never exceeds usage except by normal losses
which are inherent in power distribution.

I

TECHNICAL MANPONER

1. The total technical manpower requirements for the industrial
economy with middle and higher education is estimated to be 1.9 million
for 1949; 2.1 million for 1950; 2.3 million for 1951; and 2.5 million
for 1952. These requirements for industry and the military can be fully
met by the techmical manpower available. Thile mo quantitative data
have been obtained on facilities for training, based on the allocation
data for the past, the educational facilities are adequate to fill normal
losses by death and retirement. In addition, the scientific non=industrial
and non-military pool can apparently meet unusual demands. It is to be

©  emphasized that this statement does not refer to the level of nknow-hou!

or the limitations in specislized fields.
ATOMIC ENERGY

Atomic ‘energy requirements, with respect to steel, aluminuam, petroleun,
and electric power and technical manpower are nominal when compared to the
requirements for the over-all civilian industrial economy and the militery.
For purposes of this report, they are included in requirements for industry.

Remarks

(a) It is to be noted that the military requirements for steel,
aluninum, petroleum, electric power, and technical manpower for the USSR
have been prepared by the Department of the Navy (ONI), Var Department,
General staff (ID), and Air Force (air Intelligence), and have been in-
corporated herein, The dstailed reports are in the Appendix,

\ (b) The data for 1 July 1952 are based on one~half the total far
1952 as a whole and as such are considered sufficiently accurate,

{¢) 4All IAC and other agencles were consulted in the compilation of
this report.

II-4
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Requirements Steel Alum Refined Petro-|  Electric Technical |  Steel ramt Refined Petro-|  Electric Technical |  Steel
(Raw) uminum ey Products Power ‘ Manpower | (Raw) Aluminum ey Products Power Manpower | (Raw)

I Agriculture (total)
Tractors
General Equipment

II Transportation (total)
Railroads
Motor
Inland Water
Pipelines
Civil Air
Shipping (Merchant Marine)

TII Industry'
IV Home Use
v Military (Total)
Army (Ground Force Weapons)
Air Force
Navy
Miscellaneous weapons, ammuni-
tion—Ground and Air Force
VI Total Requirements
VII Production®
VIII Imports
IX Total Availability
X Surplus

XI Deficit

1Includes Atomic Energy Requirements.

Metric tons

1,312,200
423,000
889,200

6,484,505
4,708,405
1,135,300
462,400
105,400
6,500
66,500
11,100,900
629,600
2,394,759
1,007,000
93,186
137,573
*1,157,000
21,921,964
21,600,000
780,937
22,380,937

458,973

2Includes Indigenous Synthetic Petroleum.
s The requirement for 1949 is static and there is consequently no additional need for 1950-1952.

*Requirements shown also indicate supply facilities for training as well as non-military and non:

Metric tons

17,339

58,000
10,900
30,629

3,300

25,381
948

©1,000
116,868
210,000

5,000
215,000

98,132

s Production minus normal losses are equal to requirements.
* Does not include Arn;ny estimates of Air Force weapons in Chart IL

Metric tons

6,000,000

9,300,000
3,100,000
4,400,000

300,000

1,500,000
6,700,000
3,100,000
4,842,348
1,423,200

747,000
2,672,148

29,942,348
28,600,000
*3,300,000
31,900,000

1,957,652

Billion KWH Middle & Higher Metric tons

Education
2.19 522,000 1,493,200
487,800
1,005,400
1.96 259,600 8,032,787
5,808,987
1,555,700
480,200
114,900
6,500
66,500
5176 1,111,000 12,490,000
6.93 710,200
15,500 2,464,379
26,000 1,007,000
*5,000 94,017
54,500 206,362
1,157,000
62.8¢ 1,908,100 25,190,566
72.90 25,100,000
884,568
72.90 1,908,100 95,984,568
5) @ 974,002
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Metric tons Metric tons

6,500,000

21,750 11,700,000

3,100,000

6,800,000

300,000

1,500,000

65,000 7,900,000

12,300 3,100,000

31,523 5,118,316

3,300 1,455,000

25,792 747,000

1431 2,916,310
1,000

120,573 34,318,316

240,000 31,800,000

3,000 * 3,500,000

243,000 35,300,000

112,427 1,018,316

Billion KWH Middle & Higher Metric tons

2.80

250

5890

75

70.80

820

82.0

(5)

Education
565,000 1,727,000
561,600
1,159,400
280,700 7,914,128
5,347,828
1,976,100
445,700
70,100
7,900
66,500
1,224,000 13,870,000
786,700
15,500 2,593,190
46,000 1,007,000
*5,000 96,011
4,500 330,179
*1,160,000
2,085,200 26,891,018
28,600,000
999,527
2,085,200 29,599,527
4) 2,708,409

-industrial scientific pool are estimated to be sufficient to meet requirements from year to year.
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Technical Manpower—USSR 1949-1952

e U
i 1951 1952
T i X ) 4 5. L 2. 3. 4 5.
! Steel Alumi Refined Petro- Electric Technical Steel Alumi Refined Petro- Electric Technical
| (Raw) uminum  Heym  Products Power Manpower (Raw) uminim  |jeym  Products Power Manpower

wer Metric tons Metric tons Metric tons Billion KWH Middle & Higher Metric tons Metric tons Metric tons Billion KWH Middle & Higher

Education Education
1,727,000 7,000,000 3.23 608,000 1, 927,000 7,800,000 3.53 656,000
567,600 651,300
1,159,400 1,275,700
7,914,128 217,135 13,612,000 3.46 301,800 8,046,509 27,066 17,312,000 443 323,500
5,347,828 3,160,000 5,351,709 3,100,000
1,976,100 8,700,000 1,976,100 12,400,000
445,700 300,000 518,100 300,000
70,100 66,200
7,900 7,900
66,500 1,612,000 66,500 1,512,000
13,870,000 72,600 8,800,000 64.77 1,350,000 15,260,000 81,500 10,100,000 72.56 1,482,000
786,700 13,800 3,200,000 8.39 850,200 15,500 3,200,000 9.33
2,593,190 33,394 5,541,476 15,500 2,416,514 36,559 6,042,723 15,500
1,007,000 3,300 1,493,700 * 6,000 1,007,000 3,300 1,523,400 * 6,000
96,011 26,800 747,000 5,000 99,215 28,451 747,000 35,000
330,179 2,289 3,300,776 4,500 550,299 3,799 3,772,323 24,500
1,160,000 #1,005 1,160,000 ©1,009
26,891,018 146,929 38,153,476 79.85 2,275,300 28,900,223 160,625 44,454,723 89.85 2,477,000
28,600,000 275,000 35,800,000 92.2 32,100,000 300,000 40,000,000 103.7
999,527 *3,800,000 1,162,950 * 4,000,000
29,599,527 275,000 39,600,000 922 2,275,300 33,262,950 300,000 44,000,000 103.70 2,477,000
2,708,409 128,071 1,446,524 (5) [CY) 4, 362,727 139,375 %) ’ 4
454,723
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g ubminkia

The production of steel in the USSR dropped from a maximun of appraoxi-
mately 18 million metric tons before ilorld jjar II to a minimum of 6.5 million'
in 1942, and thereafter rose from the postwar figure of 1l.4 million in 1945
to an estimated production of 21.6 million for 1949. Strenucus efforts are
being made to achieve the 1950 goal of 25.4 million, including the westora-
tion of facilities destroyed during the war and intensification of all \
activities, such as completion of reconstruction by 1949; processing of scrap
metal, and the building of mew plants. The attempt will fall only a little
short of accomplishment.

Table 1 shows the progress of the steel industry in the USSR from 1928
to 1952, It is believed that progress of the industry in the postwar years
closely parallels the prewar steel production for 1933-1936. The production
figures for 1923-1940 are based on many publications and official Soviet
claims, 1/ The figures from 1942-1948 were calculated, 1945 being taken as
the base year., These data were inadvertently revealed in a Soviet publica~
tion “Ferrous Metullurgy in the New Five~Year Plan™ by I. P, Bardin and
N, P, Bannyi (Institute of Lietallurgy, 1947, Moscow). Soviet Gosplan re-
ports on percentage fulfillment of steel production were also used in the
calculation.

In couputing the 1945 prodwtion, the following statement by Bardin
and Bannyl was of particular interest: .

"The tempo of growth of ferrous metzilurgy in the Fourth Five«Year Plan
and the scale of work markedly surpasses the tempo and seczle of the First,
Second, and Third Five~Year Plans, In the First Five-Year Plan, the general
inerease in the producticn of pig iron amounted to 2.9 wmillion tons and for
steel, 1.7 willion tons. In the Second Five~Year Plan it was correspondingly
8.3 and 11.8 million tons; according to the plan for the Third Five-Year Plan,
the completion of which was prevented by the war, production was Lo increase
7.5 and 10.j million tons. The inercase in production of metal in the Fourth
Five~Year Plan will be even greater. Comparative seales for growth of pro- -
duction of ferrouvs metallurgy are characterized by the following figures:

In the First Five-Year Plan, the average yearly increase in pig iron produc-
tion was 0,7 million tons, and for steel 0.4 million tons, In the Second
Five-Year Plan the average annual increases were 1.7 million tons of pig iren
and 2.4 nillion for steel. The scale of growth of production of pig iron in
the Fourth Five-Year Plan is planned at approximately 1.2 times greater than
in the Second Five-Year Plan, and 3,0 times greater thon in the first; for
steel, the corresponding figures are 1.2 times and 7 times greater respect—
ively." From these data it is deduced that the average rate of production
for the Fourth Five-Zear Plan are 2.8 and 2.88, respectively. Therefore,
25.h (1950 plan goal) ~ (2.88 x 5) = 1l.4 million metric tons for 1945.

This estimate for 1945 production is alsc borne out in the latest officisl
Soviet publication, 2/

From the above , together with Gosplan Reporis, The following production
data were deduced:

Average yearly increase 1946-1950 —~ 2.88 nillion tons of steal
Totel new steel for Fourth Five-Year Plan - 14.4 million tons
1950 goal for steel - 25.4 million tcns .

1945 producticn of steel —~ 11.0 - 1l.4 million tons

1946 production (9 percent increase over 1945) - 12,/ miliion tons

Sovist technical documents and Soviet and US publications, e.g., Stal,
Bolshevik, Gosplan Reports, Yugow, Baykov, cte.
USSR Information Bulletin, 12 August 1949.

R w

-1

Cinp——————

Sanitized - Apbroved For Release : CIA-RDP78-01617A000500220001-8



v

Sanitized - Approved For Release : CIA-RDP78-01617A000500220001-8

N
1947 production 9 percent increase over 1946 -~ 13.5 million tons
1948 production 28 pereent incroase over 1947 — 17.3 million tons
1949 production 25 percent increuse over 1948 -~ 21.6 million tons

The 1949 production is buased on published Gosplan reports applied

"to previous estimates. Production for 1950 to 1952 inclusive is based

‘on the average increuse in production for 1933 to 1936 and 1947 to 1949. y

The 1950-1952 steel production estiiutes are bused largely on the prewar
average annual increase pattern; the shorter but more spectucular pattern from
1933-1936; and reported progress in reconstruction and new construction work.
The period from 1933-1936 closely parcllels the period from 1947-1949 and it
i3 assumed that the period 1950-1952 will continue substuntially ih the same
mayner, vwith some leveling off as ¢ result of coupletion of reconstruction.

In the period 1933-1936 most of the steel-making equipment was built in
forelgn countries and the instullation of this equipment was supervised by
foreign experts. These two fuctors made possible the rapid increase in steel-
making capucity. The remarkable assumed rcbe of increase during the period
1947-1949, resulted primerily from the rclative euse of reconstruction as
compared with totully new construction; the instellation of steel-making
evudpment obtained from occupied countries; and assistance in supervision of
installations and repair by German experts. Reports indicate that the bulk
of reconstruction has been completed in 1949. The rute of increase of average
amual steel capacity, therefore, should be at a decreasing level in the
inmediste succeeding years,

Table 1

STEEL PRODUCTICH Iii THE USSR 19281952
(#i11ions of Letric Tons) 2/

1928 43
1929 ka7
1930 5.8
1931 5.6
1932 5.9
1933 6.8
1934 9.7
1935 12.6
1936 16.2
1937 17.7
1938 : 18.0
1939 : 17.6
1920 18.3
1941 16.7
1942 . 6.5
1913 7.7
1944, i 9.9
1945 1.4
1946 12.4
19,7 13.5
19,8 17.3
1949 21,5

1950 25,1
1951 28.6
25X1X7 1952 32.1

P roports, defectees, US industrizlists and other
sources,

2/ Summarizes all the dota obtuined in the above manrier and is fairly well
in agreement with figures obtained by integration of individual plant
production, The data through 1948 are in agrcememt with those accepted
by State Dept., ID, and A-2.

-2
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Estimated stesl requirements by the principal categories of the
Civilian sconany sre shovn: for the years 1945-1952 in Table 2, The esbi~
mates for steel requirements by agriculture and transportation were obtained
through methods described below. Those for Industry end lome Use ere based
on a prewar pabtern outlired in a Soviet publication by Shulkin 1/ (1940)
entitled "Consumption of Ferrous letals in the USSR."

Agriculture

The estimated steel consumpbion by agriculture was calculated as follows:
{1) ™o total nmumber of tractore to be produced from 1949-1952; the mumbers
of each type to be produced, and the relative weights of each type ware deter-
mined from kmown data, (2) From this the total net weight of all tractors
for each year was obtained, (3) In addition a waste factor plus spare parts
required were caleulafed according to US standards, with allowances made for
Soviet practices. The US factor, giving the percemtage of the above total
in terms of rolled steel, was then applied, and this was converted to raw
stesl employing a factor of 72 percent.

Reguirements of rolled steel for agricultural equipment (including such
items as combines, threshers, plows, harrows, etc.) was based on the prewar
pattern of consumpbion., Average annual rolled stesl requirenents for agri-
cultural equipment for the years 1934-1938 were obtained from Shulkin's
publication 1/ and scaled down in accordance with estimated non-fulfillment
of the plan. Raw steel requirememtswere then obtained on the same basis
from rolled steel as for tractors.

Traasportation

The estimatod requirement of steel by the Soviet trunsportution industry
was determined by the application of various US and USSR factors to the mem-
facture and repair of transportation equipment for the period 1949-1952.
Anticipsted production and use of steel for railroads end inland waterways
was based on requirements indicated by anticipated increases in traffic.

. \

Tt was concluded that planned traffic would be achieved in 1950, and
estinmates for 1949 were made accordingly. Traffic incresses in 1951 and 1952
were based upon the assumption of a direct relationship between trafiic and
the index of gross industrial output. The latter was estimated to show an
inerease of 12 and 13 percent in 1951 and 1952 respectively {(over 195C) and
traffic was projected proportionately.

Motor vehicle production, and steel requirements for the same were estl-
mated on the basis of past performance and coentinued produstion according to
plan. In this connection, traffic incresses indicated by the index of grosa
industrial output necessitate unrealistic cutbacke in production; hence past
performance appeared more reliable, Similarly, estimstes of pipeline con-
struction were based on ths completion of current consbruction by the end of
1950 znd the assumption of a contimued consistent rate of consiruction in
1951 and 1952, Civil aircraft production was based on the maintenance of a
constant inventory 2/ of some 3,400 aircraft in each of the four years with
stesl requirements Increasing in 1951 and 1952 because of the anticipated
emphasis in production on larger type aireraft. In the case of cecean-going
ships, it was estimated that production would amount to 25,000 gross tons
in each of the four years,

}/ shulkin, L. R,, Pobreblenie Chernykh Uetallov v SSS8R, Moskva, 1940,
2/ See appendix.
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With the oxception of motor vehicles and inland uatervay vessels,
factors of steel consurption per unit of production were derived fronm
data based on United States experience. Soviet factors weprs used in
connection with motor vehicle and vessel requirenents. Steel consurpe-
tion in railroad bridse restoration and construction was accepted as
specified in the current Five-Year Plan and projected at the planned
rate into 1951 and 1952,

‘Ls a check on raw steel consurption by agriculture and transpor=
vation as calculated above, indecpendent cormutations were made from the
data of Shulkin, and the totals obtained by the two different methods
of calculation were reasvnably close, thus further substantiating both
nmetheds.

The reonirement for Steel consumpiion by Industry and Home Use
shown in Table 2 was calculated on the basis of the prevar consurption
pattern as established by Shwlkin, From all appearances, practically
all rellable gources of information on steel requirements in the USSR
are based largely on the Shulkin publication. The conclusion is mode
on the basis of independént analyses of the data of Shulkin and those
of the secondary scurces. .

‘Analysis of the prewar consumption pattern in the USSR indieated
that the 1938 pattern was representative. This pattern was therefore
extrapolated for Indusiry and Home Use (for Agriculture and Transpor-
tation as a crose check) for the years 194,9-1952 and the rate of pro-
duction increase employed to obtain the total consurpt ion,

The detailed requirements for Apricnlture and Transportation and
rethod of obtaining them is shown in the Appendix, :

-
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Table 2

RAY STEEL CONSUMPTION IN USSR
(Thousands of Metric Tons)

‘ 1949 1950 . 1951 1952
Agriculture...Total..s 1312,2 1493.2 1727.0 1927.0
Tractors. .. 423,40 487.8 5676 651.3
Agric. Equipment 1/ 889.2 1005.4 1159.4 1275.7
Tra.nsportation. * OTOtalQ L 6!l8h°5 803207 79&'1- m.s
Railroads... 1708 .4 5808.9 5347 .8 5351.7
bbtor , Transport soa 113503 155507 1976o1 197691
Inlang Vaterwayso.. 462 .4 480,2 hh5.7 578.1
Pipc Lines... 105.4 114.9 70.1 66,2
Civil Aviation... 6.5 - 6.5 7.9 7.9
Shipping.m, 66-:5 7 %'5 66a5 6605
Industry. . .Total...2/ 11,100.9 12,490.0 13,8700  15,260,0
Home Uses,..Totals..3/ . 629.6 710.2 7867 850.2

1/ Including mostly machine equipment such as coumbines,

plows, seeders, cte., plus miscellaneous smell steel ltems suc

sickles, one-horse plows, etec.
2/ Total includes the following seven categories:

Ferrous metallurgy. (incl. mining and coke)
Fuels, (incl. coal, oil and peat)

tractor cultivators,

h as scythes,

Construction. (not incl. rail for track construction - incl. under railway

——————————————

transport)

Heavy machine building.
Other machine building.

{incl. electric, light and medium machine building,
machine tool instrument, diesel production, etc.)

Gther heavy industry. (incl. non-ferrous metullurgy, chemical industry,

electro-stations, ete.)

Tocal industry. .
2/ Tota. udes the following seven categories:
t_industry.

Forestry.
Foq ustry.

Communications.

iness co-operatives.
Ot%er uses.

-5
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V. ALDMINUH

Develepmert of the alumimm industry, which was practicelly non-
exdstent befare 1930, progressed repidly during the first two Five-Year
Plans, and by 1940 production had reached a total of over 78,000 retrie
tons. In World War II, the greatly increased demand necessitated large

_ imports which in 1944 exceeded production despite the rapid growth of
the latter, ’

Since the var, this deficit has been overcame by rapidly incriascd
precuction so that the need for imperts has virtvally dleappesred. Since
World War 1I, evacuated plants have besn reconstructed ard others have
been expanded; in addition, seven plants have besn reliably reporsed as
undor censtructicn. Ono of the significant features of the alumivam in-
dustzy may be seen in the fact that in the postwer years, the surplus availe-
eble for stockpiling has been slmost eguivalent to $he requirumeants by
civilian industrial economy in addition to the peacetims mllitarv require-
ments, )

A3 elsewhsrs, bauxite is the principal scurce of alumimm. %There ave
large deposite of this cre in the Nerthern and Cential Urals, and additional
doposits have been reported in Eastern Siberia. The proved deposits of
bauxite probably excced those found in the US; with equivalént probable
doposits in the USSR which have not been thoroughly confirmed.

Untdl the discovory and development of the large bauxite deposits in
the Northern-Urals, the Soviets used the low-grade beuxites of Baksibogorsk
near Tikiwin, in Leningrad Province. which were also difficult. to treat.
Extensive research on the large nephelite doposits of the Kola Peninsula
showed thess could also be used for producing alumina. At the Zaporazhs
Alumirmum Plant; it was found possible to use high alumina slags fram the
blast furnaces, togevher with Ural bauxites,-and this practice was initiated
before the war. At Yeravan, in the Caucasus, where an alumimm plam, is
being constructed, it is proposed to uss the high-grade zlunitea of that
region to produce alumina. At the Stelinsk plant in the Ajtai Region, it
was interded to use alumina from Kemensk in the Urals, However; largs
high grade depesits of bauxite were discovered in the Berd Reglon of the
Altai in 19%4. DUndoubtedly, sn dlumina plant will be, or has been can-
structed at Stalinsk or FKemsrovo to save the long haul from the Ursls.

Tn addition to supplies of bauxite, cryolite or artificial eryolite is
necessary for the produciion of alumimum. The latter is made from fluorspar;
cryoclite is usvally produced ab or nesr tho aluminum plents. The principal
fluorspar producing region is at Amderma, north of the Arctic Cirele; and
because of transportation difficulties more convenlently located deposita
are being developed. The items needed for the production of alumimmm, in
addition to bauxite or other alumbmm-comtaining minerals such as clays,
. shales, and other leas important alumimm ores and cryolite are a large
supply of electrical puair and cloctredes end the necessary plants and
equiprent for production. ' ‘

Tables 1 and 2 chow plants which have bean constructed or on which
reconstyuction has been fairly definitely establishied together with the
estimated alumine ard slumirum capacities for 1949,
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Table 1

AULMNA D ALULINUK PLANTS (1949)
(Capacity in Metric Tons)

Alunina 1/ Aluzinum

. Volkhcwstrod

Capaciuy Capacity
leningrad  Volkhovstrol Alywiini zavod Kirov 30, 2/ 10,000

Kamensk Uralski Sverdlovsk Uralski Alyuminevy Zavod Uas 200,000 75,000

Krasnoturyinsk " Bogoslovski " L BAZ 100,000 40,000
Stalinsk Kemerovo Stalinsk " " STAZ . 20,000
Table 2

PLnI\‘Tﬁ GHICH aitly HuPORTED UNDER GONSTHUCTION

Boksitogorsk
Kandalaksha
Zaporozhe
Kanaker
Kizel
Tashkent

Kemerovo

Leningrad 50,000 -

Lharnansk . Kaw 5/ 10,000

Ukraine Dueprovski slyuminievy avod DAZ 120,000 3/ 57,000 4/

irmenia . KoNAZ 5/ 30,000
- dolotov 5/ 21,000
Uzbek 5/ 30,000
Kemerovo 5/ - 26,000

E AU

Largely estimated.

Probably considerszble nephelite fram Kirovsk used to produce alumina.
Bauxite fron Hungary. Cupacity based on clwtimu production.

Prewar production capacity.

Not aveilable,

If additionul bauxlte were nceded in addition to indigenous production, it
could be obtained from lnguary.

With regard to aluwainua production in the Satellites, Hungary had & pro-
duction of approximetely 11,000 metric tons in 1948, of which cbout 40 percent
was exported, mainly to the Ussd. Froduction in the other Salellite countries
is nominal, and while there uare pluns for increased production, it is believed
that imports will not be necessary so fur zs the USSi economy is concerned,
even though Soviet zlwainuia production in 1948 was only one-third of US production.

o

V-2
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Table 3

ALUJINUM PRODUCTION AND LJPORIS.
: (In Metric Tons)

Primary

Year Secondary  Total Imports Total Supply
i P 27
1931 100 15,557 15,657
| ¥ Y Y
1932 400 15,027 15,427
000 & -
1933 4,000 5/ 10,000 2/ 14,000 2/
1934 14,400 5,238 19,638
& 4 3/
- 1935 25,000 &/ 254 _l/ 25,254 y
1936 37,000 100 37,100
Yy Y Y Y Yy
1937 37,7C0 9,100 46,800 2,500 49,300
oY Y &/ Y y
1938 43,800 -/ 13,000 y 56,800 Y 11,900 -/ . 68,700 y
, 1 1 1
1939 49,000 14,700 63,700 3 2606 67,300
Y Y Y Y/ Y’
1940 59,900 18,300 78,200 - 2,100 80,300
Y Yy Y Yy Y
1941 66 ,40G 19,800 86,200 15,200 101,400
v v, Y Y y
1942 57,000 17,100 7&:100 63,500 137,600
: Y Y Y y oY
1943 62,300 31,000 93,300 72,100 165,400
Z.L/ Yy Y Y by
1944, 72,00 58,000 130,000 © 166,300 296,300
l/ i/ Y Y Y
1945 - 86,400 49,000 135,400 12,000 147,400
o i/ Y Y Y Yy
1946 111,800 61 160 172,900 15,000 1£7,900
74 i 8 ' Y
1947 105,000 1;5,(,00 150,000 ) 15,000 165,000
o E7 &/ Y -
1948 125,000 65 ,OLU 150,000 10,000 200,000
N4 &/ Y v Y
1949 145,000 65,000 210,000 5,000 7 215,000
: &/ & Y v ¢
1950 170,000 70,000 240,000 3,000 213,000
&/ 74 & &
1951 200,000 75,000 275,006 — 275,000
Y & Y &
1952 225,000 75,000 300,000 — 300,000
1/ SID=3/1/u€
_:_2/ Imports 1931 -~ Prospects for the iconomy of Non~Ferrous .etals -
Levitin, Sumoy Lovich Derepey, Fage 6.
3/ Inports 1932-~1935 -~ Data of the Division of Funds of the reople's
' Comaisuriut of Heavy Industry. :
5/ Production 1932~1936& - Reports of the ilain aduinistration of Almmum@
‘gj Estimute based on completion of wrojected aluairua plunts and power
plants.,
7/ Based on repo“ts and estimates.
. V-3
e gl
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Table 3 shows the yearly production of 2lunimum from 1931-1952, the
dats from 1949-1952 being estimated on thé bdasis of ceepletion of projected
alumiram planté and power plarts required. Xmporbs for these years ave
1ikewise shom. During the World War II years, 1943194k, irports were
very large, amd in 194: exceoded production, decreasing sbteadily ithereafier
as production inersaged in the postwar yeswes,

Prévious estimates made for requirements for the eivilian economy range
from 25,000 to 72,000 tons per year 1/ in 1947, The latter figure appears -
reascaable in view of the known produchion of 150,000 tons for the seme yeaw,
and the preatly reduced direct requirement for peacetime military purposes.
Furthormere, it has been estimated that the prewar consumpiion for non-
militery purposss was a maximm of 25,000 tons per anmm, 2/ with o-tobal ,
maximn consumption, including civilian and military; in 1538 of 55,000 tons, 3/
leaving lez military consumption of less than 30,000 tons, which likewlse is
reasonshle.

Despite the greatly incressed consumption of slumimim‘as estimated by
these figurss, and new uses for’ it In the eivilian economy, production has
greatly cubstripped consumpiion, pointing to a large surplus or heavy stock-
piling. With regard to the distribution pattern of alumimum in the civilian
econary of the USSR, a comparisen of data published in 1934 4/ shows suffi~
cient gimilarity in its major categories to relste its latest tritution’
pattern to uses in the US, This is shown on a percentage basis in Table k.

Table & ‘

TNDUSTRY | ‘ PERCENT
Rectrical Conductor and Cables 25
Machinzry and FElectrical Apparabus 30
Building Construction 10
Ferrous and NoneFerrcus Metallurgy ) 13
Chemical Industry K]

TOTAL 53

Transportation 20

Rome Use (Cooking and Yousehold Wares) 10

Miscellanscus 1.

TOTAL 100

The direct determination of the use &f alumimum in transporbstion in
the USSR was mede and i3 shown in Table 5. The ‘mebthed for determining frang-
portation requirements is shown in the appendix. The use of cdumimm in-
agricuvlture Is less than one percent so that the distribubion of the miscel-
laneous item showm in Table /4 between Industry and Hame Use, in praportion
to the rolative percorbage used Yy sach, shows a final disbribubion or use
pattern as followa:

Indusbry 34
Tranaportation 2,
Heme Uso 12

-

1/ Strétégic Vulnerability of the USSR I.D, Phase 2, Report A-2

3/ 0.I.R. Repert 4639, 25 February 1948, Department of State
Source, IX-116~17 Box 415 (G.H.D.S. Document)

/ S.D.S, Specizl transistlon - 7 February 1947 Yetallgesellshaft
A.G. Econoric Divizion, Frankfurt, June 16, 1941

Vel
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The following method was employed in caleulating the total amounts
of aluninum consumed by the civilian industrial economy for 1949. Start-
ing with 72,000 metric tons as a base figure for 1947, the rute of in-
crease of production was taken as the probable rate of lncrease of con-
sunption for increases from 1947-1948 and from 19481952, The average
rate of increase of production of 12 percent was used as Lhe requirenent
rate for 1949~1952. (This average rate of increase was incidentally
approximately the same as the average gross industrial output for the

same peried, based on an extrapolation of previous years,)

Table 5 shows the total civilisn consumption as estimated avove from
the rears 1949~1952, inclusive, the total military requirements and the
grand totals, the former being about 75 percent of the total requirements,
and the latter about 25 percent. Table 4 shows the surplus resulting from
the total average, arrived at by adding the imports to production and sub~
tracting from that the total reuirements both for the milltary peacetime

use and eivilizn economy,

~ The total estimated surplus for 1949-1952, inclusive, is 478,005 metric
tons, and on the reasonable assumption of 100,000 metric tons total require-
ments for 1946 and for 1947, this would be increased to & stockpile of
appraximately 630,905 metric tons by 1952. This includes the carry-over

‘of 152,900 from 1946 and 1947. In view of the peak wartime requirvement in

194 of approximately 300,000 metric tons s this is equivalent to about two
years' supply for wer purposes in 1952,
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Table 5

ALUMINUM REGUIREMENTS USSR
(Yetric Tons) _ ‘ \
99 g0 s 1952
Agrisulture y Y Yy Y
Industry 58,000 65,000 72,600 81,500
Transportation 17,339 21,750 27,135 27,066
Home Use - 10,%0 12,300 13,800 15,500
Total | 82,639 99,050 113,535 124,066
uilitary (Total) 30,629 31,523 335394 36,559
amy 3,300 3,300 3,30 3,30
Alr Force 25,381 25,792 26,800 .28,1;51
Navy 948 1,431 2,289 3,799
Miscellaneous: 1,000 &/ 1,000 &/ 1005 ¥  1,000%
. Weapons, Ammuni- ‘ - ‘ :
tion - Ground end
Aizj Force

Grand Total 116,868 120,573 146,929 160,625

%/ less than one percent of total -
%/ Does not include Army estimates of Alr Force weapons in Chart II

Table 6
SURFLUS
199 w0 0 va 1952
Produstion = 210,000 240,000 275,000 300,960
Inports 5,000 3,000 ¢ e —
Total Availebility 215,000 243,000 275,000 300,000
Requirements 116,868 120,573 6,929 160,625
Civilisn and Military -
Surplus 98,132 -+ 112,427 128,071 139,375
(Stockpiling )
v-6 g
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VI, PETROLEUM

‘Soviet Crude 0il Production

In the selection of the method for deternin.ng petroleun production
in the USSR, two factors were considered. (1) The petroleun goal under
the current Five-Yoar Plan; and (2) Gosplan announcerments of progress in

' the attainment of anmal productlon quotasq

) The nmanner by which estimates were made in crude oil production 10%5X1X7
the period 1 is described below. This was supplemented by

data independently arrived at through plant studies,
captir eIman Gocwrents, returning Pii's, defectees, US industrisl experts,

wers closely related to thosa arrived at here. ,

In the postwar perlod begiming with the yesr 1946, the prograss of
erude oil production has been reported in terms of nercentage increases over
the previous year. Thus far, the official yearly rate of increase which has
prevaﬂed since 1945 has been as folloms .

1. Oil production in 1946 increased 12 percent over 1945 %./
2, 01l production in 1947 increased 19 percent over 1946
3. - 0il production 4n 1648 increased 13 percent over 1947 3/
4. Bajibakov, Minister of the Soviet oil industry, stated *ha'c, the
. g&'ﬁ o the 01l industry for 19,9 was to increase oil output 12.3
percent over 1948 production. 4/ :

In order to establish an absolute figure to which the above percentage
increases could be’applied, CIA made use of information contained in
BAKTNSKTY :%HIY, 29 May 1944, This publlcation stated that during the

ourth Five-Year Flan, the average annual increase in oil production w11l
be 3.2 million tops, or a'total of 16 million tons for the five years.
Sinee ‘the 1950 goal is 35.4 million tons,3/ this implies that 1945 output
was 19.4 nillion metric tons, If the officisl percentagé inerenses are
applied to this base figure for 1945, the oil production for each succeed-

. :!.ng year appears a5 follews:

!'il?l’ioné of

Year ; Yetric Tons
1945 : 19.4
1946 : 21.7
1947 25.8

. 1948 ©29:2
1949 32.8 &/

These ostimotes do not. differ by more than 10 percent from the reaults
derived i‘rom a large maber of independent gources.

IZVESTIYA, 21 January 1947

TZVESTIVA, 18 January 1948

IZVESTIYA, 20 Janmuary 1949

PRAVDA, 15 Iarch 1949 :

Russian text of the fourth Five~Yaar Plan, PRAYDY, 21 March 1949
This represents about & percemt of the world’s tota.l prodact ion
and about 10 percent of the US producticn,

\ ’ !
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These estimates are further confirmed, statistically and independently,
by reference to a recent publication 1/ of the Soviet Enbassy in Tashington.
This perlodieal shows the development and advancemsnt of the petroleum indus-
try in the USSR which was characterized in the following manner:

OIL. INCRTASLD OVER 1945, "HICH EWALS 100 PERCENT

Percentage Increases

-Year Over 1945 - 100 Percent
1946 o2

1947 ' - 133

1948 151

1949 over 1948 1n2

If the year 1945 is assigned 19.4 n:l.'l.lion metric tons derived by the
firsh method, then crude 6il production by tha above percentage mcrcases
is as follmvs

' Product ion

Percentage Increases - (Tillions of
Year Over 1945 - 100 Percent -  _lietric Tons)
1945 , 19k
1946 , ‘ 12 21.7
1947 33 25.8
1948 51 29.2
1949 over 1948 ‘ 12 3.7

Althougvh the fourth Five-Year Plan envisaged an output of 35.4 million
metric tons of crudé oil by the end of 1950, Soviet authorities have an-
nounced that the goal vias to be reached during 1949.

This revision was probably made because of the accelerated terpo of rehabili-
tation and development during 1946 and 197, and in view of much greater need
a\.z'*s.‘rxu for the ;wnera.l speednup of economic expansion in the U3SHt,

Estimates of Soviet crude oil productzon for 1950 through 1952 were made
dependent on an average of 12 percent rate of increase which has p'-evailed
generally since 1945. The relatively low level of crude oil output in 1946
and 1947 was pr_.n.,.r*JJ the result of emphasis placed on reconstrvction and
rehabilitation. ™ith this phase of the plan larpely complsted by early 1948,
the Soviet Union began concentrsting on the exploitation of new fields, ac-

" quisition of new deep-well drilling equipment, and reactivation of wells that
were cut of productiofi during the war. The Soviet anncuncement that the 1949
product ion would be 12,3 percent greater than’1948 and thereby surpass the
prever level of preduction, further indicates the current trend of oil output
in tre USSR, )

v

1/ USSR TNFCRYATION TULLETTN, Volume IX, Mo, 15, 12 August 1949, p. 466.

VI-2
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Assuming that ro drastic changes will occur to modify the average
constant rate of production, it is considered logieazl to allow a 12 percent
rate of increase from 1949 through 1952, Therefore, crude oil production
in the Soviet Union for the period considered is given as follows:

‘ Millions of
Year . letric Tons
1950 3637
1951 A

1952 46,0

A check on the accuracy of the given estimates can be made only when
mors information is disclosed concerning the fulfilirment of the current
Five-Year Plan for petroleun.

01l Field Dquipment Industry

Since the planned expansion of the petroleum industry depends on. the
availability of oilfield equipment, the USSR has placed heavy enmphasis on
the rapid development of the Soviet oil-field equipment industry in order
to lessen Sovist dependence of foreign sources of supply! By 1950, Soviet
production is planned to be 2.5 times the output in 1940, with a consider~
able jnerease in the variety of items manufactured. An indication of
Soviet requirements may be found in the eguipment shipped to the USSR from
the US; about half of which was drilling ecquipment, and the remainder
cementing and prospecting equipment. A shortage in fabricated steel and
measuring and control instruments will further hinder the expansion of
oil~emquipment production.

The Soviets have improved their postwar supply of oil field eauipmert
by dismantling oil-field facilities in the Satellites. It is also ost i~
mated that in Cermany the Soviets dismantled synthetic fuel equipment
totalling approximately one million tons in refined products capacity.
Also, recent Soviet trade arrangements with Czechoslovakia and Sweden indi-
eate that the Soviets are concentrating particularly on obtaining pipe and
tubing for their oil fields.

US shipments of approximately 86k m3llion worth of petroleun ecuipment
to the USSR during 1941-1944 was a decisive factor in keeplng the Soviet
petroleum industry in operation. US shipments from 1945-1943 of some bk
million worth of equipment aided the Soviet oil industry to a point where
the present production has reached the 1941 level., A contimuation of such
shiprents to the USSR would aid the Soviets in production and increase the
rate of expansion, ' ) C

Patroieum Refining Industry

1. Petroleun Refining Douipnent

Soviet refining eapacity now exceeds crude oil cutput by about 15
percent,, However, the shortape of high-grade refined products, particularly
high-octane masoline, indlcates that lack of specialized eoniprent, such as
catalytic cracling plants, alkylation and polymerizatlon units, continues io
be the outstanding deficiency in the Soviet petroleum industry. From avail-
able information, it appears that the USSR can produce only 35-50 percent of
its high-octane combat aviation gasoline reruirements for minimn airforce
operations. This deficiency in specialized refinery emipment, which retarded
the prevar development of the petroleunm industry, was aggravated during the
war by destruction of plants producing refinery eaquipnent and by conversion
of oil scuipment plants to armament production,

Vi-3
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Recent US restrictions on export of petroleum equipment and preducts
to the USSR hawe been effective in bringing about this shortage. Another
adverse factor is the Soviet limitation in operational efficiency and
mji:nténance caused by a shortage of 'skilled workers and proper repair facil-
ities. .
Construction of sufficient catalytic cracking ecapacity is in the early
stage. This process was introduced only after the end of the war with a
shipment of four Houdry units under Lend-Lease. The orders for ¢wo plants
were cancelled at the end of the war and-the seneral lack of technical skill
in the Soviet petroicum industry will obviate full utilization of the two
corpleted units, as well as completion of the unfinished units. This short-
coming is evidenced in Soviet overtures for technical assistance from US
companies that took part in installing the plants. ~ithholding shipments
of this type of equipment has not orly had the effect of restricting Soviet
production of high-octane gasoline, but will probably accentuate the present
shortage for several years,

s

2, Refined Products

‘g..g Introduction to Table I

In estimating the yield of refined products, CYA took into
account, the chemical and physical characteristics of the crude oil, relative
to the quality and quantity of each of the reqired products. The capabili--
ties of the over-all refining plant, as well as of its individual components,
such as general refining and cracking capacities, were alsc considered.

These factors, together with the erude oil production, show the amount of

each refined product of predetermined cuality which will be available., The
actual weiphts of each product were determined by taking a proportionate amount
of each based on requirements. The volume of each product vas subseguently

. determined from the welghts on the basis of known specific gravities, and

the percentages of each were calculated.

‘ Table I shows the available refined products, both by wéight and
volume, baséd on the estimated indigenous erude oil production of 32.8, 36.7,
41.1 and M? .0 million metric tons. :

b. Discussion of Tabie I

Ag explained above, the weights, volumes, and percentages of each
product were determined on a proportionate basis of the reauirement of each
taking into consideration the characteristics of the crude oil as well as the
necessary quality of the refined preducts and the copacity and- capability of
the over-all refining facilities.,

For exarple, the yleld of gasoline, which is the most important
product, was determined at 21.6 percent by weight or 25.1 percent by volume
of the crude oil. Since this is well within the potential production based
on the above considerations, the actual breakdown to produce it would be as
follows: (1) The average yield of pasoline’from the awailable cracking
stocks, based on the total cracking capacity, taking into acecunt all factors
including time cyele efficiency; is A5 percent; (2) The maximum statistical
average yield (1944) for the US, which includes unused eapacity, was 36.5 per-
cent; the used cavacity is thus approximately €0 percent} (3) Calculation from
these factors as applied to the USSR gives a yield of 29.44 percent of cracked
gagoline based on the charcing capacity of the over=-all cracking plant of 13
niilion metric tons. (4) The actual weight of cracked gasoline is thus 3.8
million metric tons. The total gasoline requirement is 7.1l million metric
tons; therelfore, the straight-run gascline requirerent is 3.3 million metrie
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Gasolin_e

Kerosene

Diesel Oil
Lubricating Oil
Residual Fuel Oil

Total Refined
Products

‘Refining Loss and
Fuel

Other Products

’
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Table 1

AVAILABLE REFINED FRODUCTS 1/

32.8

1949
Products Available
Millions of Percentage Percentage
‘Metric Tons By Volume By Welght
71 25.1 2.6
5.3 17.1 16.1
bl 3.7 .3
198 5?3 505
9.7 25.8 29,5
28,6
3.3 10.3 10.0
.9 3.0 . 300
100.0 100,0

1/ The requiraments of refined products for 1950, 1951, and 1952 may be
met because of the adequacy and flexibility of thermal cracking plants
in the production of gasoline and diesel oil. The indigenous refined
products must, however, be supplemented by imports and synthetics.
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tons, i.e., 10 percent of the crude oil available, thus making a total of
21.6 percent by weight of gasoline which is the figure cited above; (5) It
is to be particularly noted that the yisld of cracked gasoline is well
within the potential as will be shown later, and the percentage of straight-
run gasoline similarly is much lower than that presert in the crude; (6) It
mst be borne in mind, however, that while more gasoline can be produced,
the yield is definitely limited in order to obtain a balanced production

of gasoline against the other required products as to quantity and quality.

The other products, namely, kerosene, diesel oil, lubricating oils,
and residual fuel oil were alse distributed proportionately based on the
requirements of each and the amount of crude oil available, The ;ossible
yields of these products were determined by their characteristice and the
amount of each present in the crude oil. This applies especiully to the
production of kerosene and lubricating oils., The limiting factor in the
yield of diessl oil is the minimum quality which is acceptable on the one
hand and the necessary quality of the residual fuel oil on the other, as
these are tied together in the refining process. Refining loss, fuel, and
other products, such as wax, asphalt, coke, etc., are estimated according
to the general practice of taking into account the yields of the other
product.s.

Aviation Fuels

1. Aviation Gasoline

Because the Soviets are deficient in equipment such as catalytic
cracking plants, alkylation and polymerization units, for production of
aviation gasoline, this commodity lags far behind requirements. From avail-
able information, it appears that the USSR can produce only 35-50 percent
of its high-octane combat aviation gasoline for minimum air-force operations.
However, ample jet fuel production facilities are available along with suf=
ticient crude oil supplies to satisfy requirements for air-force operations,
providing sufficient and satisfactory jet-propelled aircraft are available.

: Table IT indicates the present aviation gasoline production within
the USSR. The estimated Soviet aviation fuel royuircments for thie first year
of operations would be 2,516,310 metric tons of high-octane combat aviation
gascline, and 646,758 metric tons of jet fuel.

In the US, aviation gasoline generally refers to 95-1003 octane
either for combat or commercial transport uses, but in the USSR, gasoline
of 75-85 octane was widely employed as aviution fuel. The production of
this latter grade will, therefore, be included, although it is recognized
that for cambat purposes only 95-100+ octane should be considered, *

In the US, aviation gasoline is made generally by means of blending
a eatalytic cracked base material with high octane components, such as polymer
and alkylate, and with ebthyl fluid. During the war, aromatic hydrocarbons
such as benzene, toluene, xylene, and cumene, made largely by catalytic con-
version of petroleun hydrocarbons, were also employed as blending agents.

With regard to quality, even the gasoline employed for transport planes is
superior to 954 octane rating snd generally better than 100¢. For combat
purposes, 100-130+ octane rating was employed during vorld iar II.

In the USSR, however, where the specialized equipment for making

100+ octane cambat aviation gasoline, such as catalytie cracking, polymerization,
alkylation, etc., are scarce, the situstion is quite different., Substantial
quantities of relatively low grade avistion gasoline, i.e., 75-85 octane rating
useful for transportation and ground support only, are employed, although their
use would not be considered in the Us. To make the latter grade, straight-run
gasoline with octane rating of 70-78 has been distilled from special crudes,
such as Grozny (Malgobek), Baku, and LMaykop oilfields., These are compounded

VI=-6
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on a relatively small scale with higher octane corponents such as pyrobenzene,
alkylated aromatics, and some polymer and alkylate corponents, as well as on
a much larger scale with selected fractions of thermelly cracked pasoline and
tetroethyl lead to produce the regquired 75-85 octane product, For the relatively
small quantity of 100soctane gasoline produced, the methods and components re-
ferred to above for the US are employed in a limited manner.
Highwoctane blending agents, such as benzens, toluene, and cumene, which
were found necessary to the US high-octane production during "orls ar II, are
in short supply in the USSR even for the chemical and explosives industries, and
canit’. be counted on to augment the supply of high-octans gascline.

2. Tetraethyl Lead

Tetraethyl lead, perhaps the most important compenent of combat avia-
tion gascline to improve its anti-knock rating, is madé at the Oka and Ealinin
plents in Dzerzhinsk and the Olginsky plamts in Moscow., No other producing
areas for this highly critical material are knovm.

Two typical US leaded fuels are shoym below as emless

(1) Tetraethyl lead - 63.3%
Ethyl bromide ) 25.75
Ethyl cloride 8.73
Dye and other materials 2,23

{(2) Tetraethyl lead 62,07
Dibromoethane’ 26-28
Rerogene,; dye, and

other materials 2-10

The last nixture is classed as 1~T in the USSR where a similar
mixture is made, classed as grade 1-T.S.

Tetraethyl lead is a vital material for the production of corbat
aviation gasoline, because a relatively small anount is required to produce
a very large increase in the octane rating (the amount employed is generally
3 to 6 ces per gallon, i.e., about 1 to 1.75 parts per 1000 volume) of the
fuel.,

, An important report on the production of the sodium-lead amalganm
employed in the mamifacture of lead tetraethyl was submitted by BCIA=RT-3L7~L9
dated 21 l'arch 1949. This repert shows the method of preduction of the amalgam
or alloy in sufficient detail to permit calculation of the daily ontput which
was determined at 1000 liters.

P

From the data shoﬁn, including the derived production of 1,000 liters

‘of sodium-lead alloy per day,the yield of lead tetraethyl and ethyl fluid may

be calenlated. From the 1,000 liters of the alloy a volume of 2,350 liters
per day of lead tetraectlhyl may be produced. This can be made up to 3,525
liters or 3,525,000 cecs of ethyl fluid. At the rate of 4 cc per gal.’of ’
combat aviation gasoline, this is sufficient for the treatment of 875,000 gals.,
which iz 72 percent of the estimated daily production. At the rate of 6 ce

of ethyl fluid per gallon, 48 percent of the production can be treated., 'Tith
the operaticn of the additional 32 cells, and assuming sufficient capacity for
the conversion of the sodium~lead alloy to lead tetraethyl at the Oka and
Kalinin plants at Dzershinslk practically the entire present estimated produc-
tion of combat aviation gasoline nay be treated. This raises the question of
the source of supply of sodium~lead alloy at the Olginsky plant in Yoscow and
whether additiornl lead tetraethyl over the estirated requiremert is produced;
aleo vhether it is used in aviation gasoline of lower pgrade or in rotor pgasoline.

VI-~8
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3. det F‘uel

Arple jet fuel Droouct.z.on facilities are available along with
sufficient crude oil supplics to satisfy requirercents for airforce opera~
tions, providing there are sufficiont a (,nd satisfactory jet-propelled air-
eraft. The availability of jet fuel is linmited primarily by corposition
of the crude oil. Jet fuel consists generally of naphtha, l:erosene, and
light gas oil, or a nixture of any of them. On the assumption that naphtha
is Included 1n the rmotor gasoline and that jJet fuel corprises the total

! kerosene and light gas oll in the erude; a maxirmm of 31 pez-cen‘b t.' the
cruid, or 10 mﬁll:l.on netric tong per year, may be obtained fron 2.3 million
retric tons of orude oil, ’

If heavy naphtha is included with this s cmprising abcmt 25 percent
of the rasoline; an additional 6 percent based on the crude may be obtained,
meking a total of 37 percent. Thus , With the sacrifice of other preducts,

a maximum production of approximately 12 million metric tons of jst fuel is
possible, and this should be arq)le for Soviet needs. 'Tidely scattered storapge
facilities point to sericus attontlon by the Soviet plamners in this direction,
Based on nresent planmning, however, hish octane corbat aviation’is in short
supply, and the amount of jet fuel required is relatively small, indicsting
that the program for jet plane production has been only partly developed..

Synthetic Fuel Industry
1. USSR

The Soviet Union is apparently wrbher advanced on s*mthetic fuel
developnen‘b than had been previously realized.

Both the Hydrogenation and Fischer—'rropsch processes of synthetic
fuel production are being developed vigorously. The main effort has been
devoted to developing these two processes with a view to supplementing the
short supply of avgas and lubeoils in the US3R. The Hydrogenation process
will produce 70=75 octane pasoline, which can be increased to high-octone
gasoline by additions of iso-octanes and tetracthyl lead; Fischer-Tropsch
is designed to produce 50-70 octane gasoline, and octane ratings can be
greatly increosed by use of improved catalysts. “Thile the Hydrogenation
precess produces better gasoline, including avgas, the Fischer-Tropsch pro-
cess is receliving atfention because of its ability to produce quality diesel
and J.ubricaf.iug oils,

Existing centers of synthet:.c fuel prodnction, mainly prewar expcri—
mental plants in the Kugbas and near Lake Baikal, have been expanded by the
additions of dismomtled Germen plants and the ccnstructmn of new ones.

. The center of activity is apparently localized to areas which are
distant from petroleum producing areas buf vhich have suitable coal deposits
easily avallablé for use as raw materials, Therefore, the stirmlus for the
gynthetic fuel plant in the Xuzbas and Transbaikal is to make these regions
self-sufficient in fueis and lessen the load on the limited transportation
facilities.

2, Satellites

There are only two areas of T‘ast,ern Turope outside the USSR where
gynthetic petroleum products are manufactured. The synthetic gasoline plant
at Most in Czechoslovakia was originally desisned by the Germans during
Ylorld "ar IT to produce one million tons of gasoline a year by meane of hydro-
genation. of local coal, Tstimates of present output range from 10-50 peroent.
of capacity. .The nost recent information places it at 20»25 pereent o

In the Soviet Zone of Germony there are six important and several

smaller synthetic plants. In 1644, the'six plants had an aggrepate capa~ °

city of 2,270,000 metric tons. In 1947, after borb damape and dismantling,
VI-9
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the total capacity was 1,000,000 metric tens. Tt is éstimated that only
60 percent of this capacity was utilized in 1949,

Vllemirme‘rr_ﬁs and Consumption

1. lethods

Thue far, strict control over the supply of petroleun and refined
products in the USSE has prevented shortages which would effectively ime-
pair the Soviet plans for economic development. The Soviet Union is con-
timiing to adhere %o an allocation system which has allowed for careful
scheduling of available supply of refined products to ricet the essential
needs of principal consumers vithin the Soviet economy.

It should be ermphasized that the Soviet Union is in a positicn to
reduce her civilian petroleum consumption by force in & manner inconceivable
in the US. Judged by ‘lestern stundurds, presont Soviet production of
refined products is insufficient to meet the increasing requiremsnts of an
expanding economy, but severe restrictions on civilian and industrial con~
sumption allow the Soviet Union to bring its supply and minicsl require-
ments inbto rough balance, From an economic point of view, strict allocations

‘are designed to meet only the essential industrial needs and to eliminate

morginal consumers pradually. From the military point of view, comtrol of
allocations enables the Soviets to have additional supplies of refifed pro-
ducts for their particular needs as well as to accurmlate a surplus.

The various indices of industrial requirements derived in this re-
port are based mainly on the prewar relationship between domestic consumpticon
and the extont to which the onrineipal consurers of petroleun products have -
been rehabilitated and expanded. The indices established for 194G and 1944,

~ together with the postwar conditions of the principal consumers, were pro—

Jjected into 1949 through 1952 as indicative of the probable consumption
pattern for that period. : »

The conclusions in this section of the report are intended to serve
prinerily as indices of the trend of Soviet postwar petroleum consumption.
The methods and assumptions used were largely reflected by the following
fundamental factors:

(1) prewar trends in petroleun production and consumpticn of
refined products;
(2) expected growth of the principal consumers;
{3) postwar expansion of the petroleun industry;
(4) contimed irports from satellites; and
(5) conmtinued control over allocations.
. 25X1X7

Yorsover, & careful review of-all petroleum studies by the State
Department, Army, Nevy, Air Force, JIC, JCS, | NN 55, sos, and
51D, were analyzed. Pertinent material from these reports was extracted
and taken into account in forming the basis of the Soviet consurmption pattern
for the years 1940, and 1949 throurh 1952,

In an effort to establish a basic structure which would show the
distritmtion of petroleun products among the principal consumers of the
Soviet economy in 1940, particular emphasis was riven to the British system

of proportional allocation. Here, the total petrolsum products availazble to
the Soviets in 19L0 were categorically allocated according to the main POL
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consumers, Below is the iercentc,sze allocation systen
Table III

Congumers Percenmg_e_ Alloeations in 1940
Agriculture . 28"
Industries 26.3
Raiiways 10.3
Comusrelal Vehicles 5.8
Shipping 3:6
Home Lighting & Heating 10.4
Mlstary & Stocks 18.2

©

The Y940 computations were checked with sll previous estimates and rt:-;:acr%X1X7
which would bear on ths- valld%y of the percentage allocabions erpleoyed
25X1X7 Thereiore, this distrivution vms ineluded in the 1940 petro-
Ieum consumption table since it was found that, by and large, the percen-
tage sllocations could be corroborated by most sources on Soviet P0L con-
surption requirements.

In erder to have the principal consumers conform to specific arens of
interest, the table was rearranped and sorewhat modified, Use war made of
certain factors found in several of the State Departrent and SDS decuments
which aveid the cumbersone breakdown of individual users of autorctive wve-
hicles within each main consurmer category i.e., instead of showing the use
of such vehicles in industry, 2 section has been set up to include the en~
tire automotive park in the USSR under Transport Motos. Also, military’
stocks wers excluded from the consurptlon and reqn irements for Military.
Thus, the Tollowing re-distrituted allecations have been used in this report:

'I‘able w
Consuners Fercentaze Allocationg in 1940

Agriculture 23
Transportation Hail 12
Transportation Motor , 13
Industry 23
Shipping &
Home USE v
Military . 3

25X1X7 700

1t should be noted that | - i
consurption of Commercis) Vehicles and Industries is 32.1 perceont wherens
the total revised percentages are assigned 40O percent to t:m twe classes,

2. Qeguirements snd Consummpbion of Refined Products, 1940

In 1940, the USSR proriuﬂed 31.0 nillion metric tons of erude oil;
Of this total, 26,3 million metric tons of refined products were prodiced,
allowing 4.65 million tons for refinery loss and other products, This
indigenous prsdhcf ion was distribnted according Lo the above ";ez‘@"“l age al-
locations and branslated into the arcunts of 'POL that would be avaliabie to
each main censumey e.g., agricdliure racelved 6.0 million retric tons of
refined products in 1914,6 and shipping 1.6 miliion metric tons, eto.
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Uatil the cubbreak of the war, production surplus over consumphion and
exports lends credence tc proboble stockpiling in the USSR, A report (Gen.
Proj. No. J=89), states that the total stockpiles seen to have been L4-15
millicn tons befére the mar, of which the Soviet armed forces alons are said
to have stored 7.5 million tons. . Nevertheless; the extent of Sovielt prewar
stockpiling cannot be definitely established and for purposes of this repord
are not included in the 1940 total. Also, it can be assuméd that PCL wore
meinly desinned for consumption by the Soviet armed forces.

» -

3, Requirerenss and Comsurption of Refined Products, 1949,1950,1951 and 1952.

rd

Estimates of petroleun consumption by the various classes =¥ consumers
in peacetine 1949=1952 were developed in consideration of the status of the
patrolaum industry, the distribution of refined products, the effect of %the wer,
and the relative position of the Soviet economy in 1949, /Analysis of the mini.-
mam quantity of petroleun products that would be recuired to dllow for the ve-
covery of various sagments of the Soviet economy was ineluded. '

Talles V thrcupgh IX, which are based on the foregoine congiderations,
show btie estimated requirements of refined products in miliione of metric tong
for the period 1949-1952. They includs the individual producis: napmely pasoline,
kerosene, dissel oil, lubricating oils, and residual fuel oil, for each of the
principal consumers, including agriculture, transportation rail, trangportation
motor, industry, shipping and home use, as well as for milltary. Algo shown
are the totals of each product in millions of metric tons for 211 industrial
cateseries and the percentage vhich this bears to the total of refined products;
as well as total recuirererds by the principal consumers.

: A detailed description of each of the variéns industries in relation
to their POL consuption is shown in the appendices.

Estinates were made and checlked by specialists in the various fields
of intorest as to the nuantity of petroleum producté needed to cperate the
econony at the current level of industrial activity. Use was made of such
eritical irdices as the growth of the Lractor park, ton-kilometers of freirht
hauled, and activity in the machine tool industry, as an irdication of the

‘genersl industrizl growth within the Soviet Union.

The appendices show in detall the methods and calculaticns employed
in estimating the POL reauirements for the various catesories of the indus-
trial economy.

?'-‘u Agg {culture

In estimating the requirements for agriculture a total of 452,000
tractore in Mull-time use in 1949 is indicated. It is dlso estimated that this
nurber will increase in 1950 to L&A ,000; in 1951 to 473,000 and in 1952 to
500,000: Despite the fact that the number of tractors in 19461952 is lessz than
in 1940, the total horsepower will be gieater to the extent that the POL resuires

ments of all lrinds will inchesse from 5.9 million metric tons in 1940 to 7.2
million metric tons dn 1952,

b. TIransportation (Rail)

Although several metheds were avallable for estimabing the re-
quirenents for railresds, it was concliuded that the actuzl data aveilable
for 1940 showing tie relative percentdses of variocus fuels emrloyad in ternms
of therral nnibts wes sufficiently accurate. This resulted in 2 total fuel
consurption of 3.0 million metric tons for the reilroads for that year, From
all availabls information, the inereased traffic is being largely met by in-
ereased production of coal-burning units although there is a small but steadily
prowing use of Diesel-elesctric units which appear to be replacing the old oil-
burning steam locomotives. Therefore, there appears to be no appreclable
change in the oil fuel réouirements for the year 1049-1652 although Jubricurt.s
and greaze will inerecee. ‘
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go Transportation (! ‘obor)

"th repgard to the POL roquirements for the eivilian-motor
industry, inventories of the serviceabls 4rucks, mctor wehicles, ete, were
made and the POL utiiization sstirated for 1949, the estimated postmar
production data (745,000 wehicles, 670,000 trucks) were combined with prewar
estimates (110,000 sewiceable prewar or lend-lease vehicles)., Military
inventories of trucks were made indeperdently. The 1950-1952 estimates
were made by cembining estimated new production with sstinmated retirements
of existing inventories. POL reouirements wers then estinsted and based on
an’sverage utilization of 20,000 niles per vehicle per year Ior trushs; ard

. 10,000 miles per wehicle per vear for passenger cars and velpghted averages -
of fual consumption were obbalned of 7 miles per pallon for gasoline trcias,
6.4 miles per pallon for Diesel trucks, 15 miles per smallon for light passen-
ger cars, and ten miles per pallon for hesvy passenger cars. Conswaption of
lubricating oll and smrease was compubed on the bhasis of 5 perecent of the
gasoline and Dlescloil recuirement by weight. :

4. Merchant Shipping

The current shatus of the 3&'3.~gomg Hepchant fle-e* under Soviet
rez*is‘bry comprises about 522 vessels of 1,000 gross tons and over. Of this
total, 201 are oil-burning vessels, cons s‘c ing of 96 diesel-powered ships

.and 112 steamships powered by fuel oil.

In the Caspian Sea there are 119 vessels of rere than 1, 000
gross tons, 92 of then btankéra, 27 freishters. Of the ¢ankers 21 are diesel-
powered and 71 use fuel oil. Of the freighters ton are diessl-powered and
goventeen use fuel oll.

In estimating fuel conswmption CIA employsd actual records .,
or where not available consumption ;'ate, baged on corparable tomages. Con-
surption rates were computed on basls of actual nurber of ships in each gross
tonnage class teking Inte account deye at sea and in port.

8- Inlar\d atemm '

In oprder to estimate POL requirements for .Jﬂ.;mc watermnys, con-
gideration wns given to horsepover inventory of the river fleet; fuel con-
sunption of the invertory by tynes; amnual mumber of hours of operation of
all self-propelled oll-burning vesssﬂ,;, and fuel consurption of horsepower
hours of operatior, ’

It is cotimated thet the horsepovier inventory of the river fleet
was 850,000 &t the end of 1949, and will be 910,000 at the end of 195C.
Mideyeor inventories for these yedrs may be obtained from these data and

25X1X7 sinilar inventories for 1951-1952, Consideration was taken of £he allocation
of horsepower inventeries to coal and 4o oil-buvning vessels: 25X1X7
25X1X7 1 on Ghe assum-

vtion of 200 days of operation anmmally for the averare river wessel, and on
the utilization tine of 37.2 percent, the averarse mmber of 1706 hours of
operation for each self-propelled river boat is derived, and from this fimre
the total horsepowor hours of oparation roy be o'cﬁ:,a.:i.‘xmda

‘On the basis of 'mown fachors regarding netrie tons of diesel
and fuel oil; and thc horsepower hours, the total remmirenents of the river
fleet for 1949-1952, inclusive, hove been estimated ot appreximately 266,000,
236,000, 309,000, and 335,000 metrie tons, respectively. As for the cther
remirerents, referorces and detailed data are wmm in the Appendix.
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f. Industrial Requirements

Requirements for the menufacturing and nining industries,
which have beon corbined under the general heading of "Industrial -Require—
ments", are largely estinasted on the basis of the 1937-«19140 trend; as well
as on the estimated trend of industrizl consumption of petroleun productq
by indnstry. Also, it has been noted that while the requirerents for induse
wry have increased in tonnage during this peried, industz'y has consistentlv
acectinted for approvimately 23 percent of the tc’tal anfmal conswrmiion by
all of the major consurer categories considered herein.

Consurption of petroleum in 1950-1951-1952 wan thercfore esti-
rmated Wy assigning Lo industrial vequirements 23 percent -of the total ammual
petroleun consumphion for each of these yeéars. It is bolieved logical to
assume that” indnetry generally will keep step in petroleum consurmpbion witt
agric\ﬂ.ture s transportation, end the other caterories in the civilidn indus-
trial econcry in the same marmer as in the past e.g., by actual records for
1937-1940,

8- Home Uss

In estimting nostar congunpt ion of kerosene and fuel oil for
home use, it was assumed t!wat, donestic burning oil is used primarily by the
urban population for heating purposes and thet koroscns is used chiefly by
the rurel populatien for lichting and cooking purposes. Forrierly, kerosers
was widel,,r used in the counbry for lighting & and in the city for coon.ng and
heating. Rural clectrification and the use of demestic burner 631 having
been exp andecl ; more kerosene has become avallable as a jet fuel. IV is
aasu.aod thereforo, that 1949 hus been no grester then the 1940 houe con-
sumpni.ong The increcsing teuop of cold-war conditions would also be felt
in restrictions of conswnpt..u.on of petrolewa products for hame use; and on
this basis, consumption in 1949 hos boen no greater than that allocated
in 1940.

bo Military Reauirements '

Hﬂ.itm requirerents for refined petroleur produsts for the ;
period of 101;9-195:2 » inélusive, have boen wmn'umd by the ] Departrert, of the Army,
Navy, and the Air Force. These date aré fneluded in this report and are
shown in detail as part of the /ppendix.

L, Tables

The methods of obtaining these estimates are shown in detail in
the appendik. The data were combined with military requiremerts; proc&uctioz:
and imports, The data are showm in Tables VI to XI. In general, the con-
surpbtlon pattern for 1949 does not 4iffer mch from the base year L0, The
princine‘f difference reflects recent 3oviet erphasis on gasoline and diesel
fuel aiike, HKeroserne constitubed the alk of Soviet productz.m before toe
war. This would indicate that a change 3n the pettern of petirolewn consunp~
tion in the USSR is somevhat sinilar £o ch‘n s vhich cecurred in the US
some yeors ago, nonely a shifting from 2 kerosene econory to a paseline and
diesel oil econony.
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Table V¥

RECUIRERIENTS OF REFINED PRODUCTS, 1940
© {14llions of Metric Tons)

Gaso- Kero- Diesecl ILubri- Total Resi- Total Percent.
line sene 0Ol cating POL  dusl Requirs~ age Dis-
(0501 041 nments Yy tribution
Princis
- ‘ . : : p&l Con=
e SRTS
bgrienltrre 1.2/ 2 .2 A 5.9 5.9 23
Transportation ) ' ! : '

Pﬂﬂ . , b ' ool 05 05 2&5 300 12
Trensportation ' ’ :

Yotor & -_73 . . “2 iivf: 5 . llr ?5 18
Industry 5 T | 9 1.0 25 3.5 602/ 23
Shipping oh o1 I 1.6 6
Heme Uso ) 1.7 i . 1.7 10 2.7 10
i litary o8 ) ‘ «5 ok 1.2 9 2.1 ; a8

TOTAL 6., 61 2.0 2.3 168 9.0 25.8 100

1/ Inciudes 1,085 million retric tone of ligroin. -
2/ Includes 700,000 metrdic tons for Power Staticns.
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Table VI
REQIRTIEITS OF REFTITD PRODUCTS, 1949
(I111lions of letric Tona)

Gaso- Xero- Diesel Lubri- Total Resi- Tetal  Fercent-
line sene 041 cating POL  dual Require- &ge Dis-

o1l 011 ments by tribution
Princie
pal Cone
sauers
Agriculture 1.0 3.0 1.7 o3 6,0 6,0 20
Transportation | ) ’ Ty

Reil A 1 3.0 33 10
Transportation =~ . . ’ .

Hotor hD ' 2 2 bk hoh 15
Ingustry 2/ 43 10 1.0 27 4O 67 23
Shipping 3/ ' 330 W1 b 1ok 1.8 6
Home Use . 21 .21 10 31 10
Wilttary 23 ol L7 2kl .7 k8 16

g s s s e S sy e

TOPL 5 5.5 k9 1.9 16.8 101 295 190

1/ Inciudes Diesel 041 _
2/ Includes 1.1 million metric tons consured by Power Staticus.
3/ Soviét lVerchant Fleet and Inlend “mberwsys Fleet:

a, Diesel oil: 298,685

be  Fuel oil: 1,419,879

¢, luboil: 0,052
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Table Via

MILITARY POL RETWIREMENTS, 1949
, {(Metric Tons)

Aviation lotor Kerozene Dieael

Lubrica~

|- Gasoline Gasoline  (Jet) 01

Residual

bing 031 Tuel 04}  TOTAL

194,312

Arms 947,700 / 169,250 107,050 1,220,000
) 129,700 | 11,400 | 131;100
PYD / 62,20 50 68,100
Ar Ferce 412,000 183,000 80,000 33,000 3,000 7000
Navy 427,230 1,555,424 35;962 653;,*:52 2:6?2‘;;158

512,000 1,744,830 mlm,1;757;67a ' 553;552 4;&5,2;358
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Teble VII
REQUIRETENTS OF REFIIED PRODUCTS, 16450

- Gaso- Kero~ Diesel Lubri- Total Resi- Total 'Percentagé
Iine sene 0311  cating POL dual Require- Allocation

011 0il ments by in 1950

Princi~-

pal Cone

suners
Agrieulture 1.0 24 2.7 04 6.5 6.5 « Y
Transportation ' ’ R -
Rail a0 . 30V 3a 9
Transportation - ’ ’ ) )

, Motor 6?2 ) o3 o3 6.8 i 633 20
I'ﬂdust!‘y ' 05 ¢3 1?2 1:12 3=~2 1;37 7\’9 ‘ 23
Shipping 2/ ‘ B3 b 14 1.8 5
Home Use =~ 2.1 _ ) 2,1 1.0 3.1 9
¥livary 2.2 oX 1.9 o2 ok 7 5.l 15

~ TOTAL 9.9 4o buh 2.3 235 10,8 34,3 100

1/ Includes Diesel 0il

2/ S3oviet lerchant Fleet and Inland 'latorway Fleet
a. Diesel 0il:  -306;134
b. Puel 043 : 1,430,687
c. Iuboil : 91,277
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Table VIIa

PILITARY POL 2NUIRENS, 1950
(Yetric Tons) :

- Aviation lotor Korosene Diesel Iubriza- Residonl
Gasoline Gasoline Jeb 0311 ting 011 Fuel O3l  TOTLL
Ay 965,800 181,000 109,008 1,255,106
WD T 119,700 , 11,400 131,100
P ) 62,200 5,500 | 68,100
Air Porce 422,000 1"5‘8#0(‘0 0,000 ) 33,000 35+€G00 ) ‘ J?l;7fQQO
Navy 466,135 LT85 STATT 700,543 2,916,310

s rl

412,000 1,301,835 00,000 1,926,155 197,783 700543 5,118,716
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Table VIIT
REIIRTTENTS OF ROFDED PRODICTS, 1951
{I"i11ions of Metric Tons)

Gaso- Kero- Diesel Tubrica- Resi- Total Total ‘Pe""?ﬁ;
line sene O0il ting 0il dual POL require- 268

o1l ments by cabion in
Princi~ 1951
pal Con-
sunmers
Agriculture 1.0 16 3.9 0.5 7,0 7.0 18
Trangportation ’ ’ ) )
RAil 1 3.0Y a1 3a 8
Trangportation ’ ’ ) ’
otor 7?8 . 05 ) ?’4 . 8:7 , 8?? 23
Industry o5 A 13 13 5.3 3.5 8.8 23
Shipping 2/ 3 A O R A P 5
tiome Use ’ 2.2 L0 2.2 3.2 9
Military 2.3 ;1 2.1 2 B 4.7 5.5 u
TOTAL 11,6 k3 81 2.6 11,6 26,6 382 100

Sowiet Yerchant Fleet and Irland aterway Fleet:
a, Diesel 0il:  333;714
b Fuel 041 : 1,568,916
£. Lubell : 64,936

}/ Inciudes Diesel 0il
2
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Table VIIia

R .
C MILITARY POL REWITTTITS, 1951
(tetric Tons)

Aviation llotor Kerosene Diesel TLubrica~ Resldual

A

Gasoline Gasocline  (Jet) 0i1 +ing 031 Fuel 031 J'ro'rzixL

Avm 993,000 188,750 112,750 1,29
MUD n9;7oo 11,400 131
PYD | 62,20 o sg0 . 6
Air Force 2;12;000 188‘3.000 80,000 ) 33 §000 31;3000 ’71-»7

Navy 527,575 1,938,107 30,811 795,283 3,300

§500
;100
,100
000
776

v
- 7 ’

412,000 1,890,475 80,000 2,159,857 203,81 795,263 5,541

76
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Table IX

 RSUIRRTNTS OF REFINED PRODUCTS, 1952
- o (I7431ions of Metric Tons)

Gazo- Rero- Diesel Tubri~ Total Resi- Tobal Percentage
1line sene 011 vcating POL  dual Remuire- Allocation
- a ol - Puel mermts by  In 1952
04} Principal
Congumers
Agriemlture 1.0 L1 5.2 Q.5 € 7.6 18
Pransportation , o1 1301 31 kd
Mi‘l . V .. - -
Transporbation 11,2 ) B 124 12.4 28
Motor ) i ‘ o -
Industry 6 b L5 1.5 A061 101 23
Shipping 2/ 3 1 ok 15 1.9
Bame Use 2.2 2210 3.2 7
Military 24 W1 24 2 5.0 .9 6D 13
TOTAL 15.2 3.8 10.0 3.0 32,0123 4ho5 100

1/ Includes Diesel Oil _
2/ Soviet Nerchont Flset and Inland Uatervay Fleeb:
. Diegel Oil:  -343;628

b. Fuel 031 @ 1,483:303
¢, Luboll 06,554
. VI~ 2
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Table INa

WILTT'RY POL RECUIRSITHTS, 1952
‘ (lietric Tons)

Aviation Yotor

Yerosens Diesel

Lubricating Residual

Gasoline (asoline (Jet 01 0Ll Fuel 011  TOTAL
Army | 1;019;900 197,300 116,000 1,32%,,200
1D  nemo 11,400 131,100
PYD : 62;200' ) 5,900 68,100
A Forees m,ooo 188;000 ao;ooo 3'39000 34,000 ’ 7H7,000
Bavy ' 609;719 2;;96,233 B AN: b 930,555 3,772,323

112,000 1,983,519 0,000 226,530 210,11 930,555 6,042,723

B e eer<e-d
o

i ——o—.
i et———

VI - 23
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Table X

SANTELLIYT SHIPITINTS OF POTROLEUT! PRODUCTS TO THD USSR

Camodity 10 1950 19 192
Gasoline 1,0 1.1 1.2 1.3
Kercsene o3 ;3 oly ot
Diessl 011 ’ 3 | , o3 oh oft
Iubricating : ) ’ i
0i1 | | 1 ol .1 1
Fuel 0il 6 3T o8

e —

ML 2.3 25 28 _30

‘Referencggz
1. R-185-48, 29 March 1949, JAMA Ruwmania - "Petrolews Productdon in
_ Rumania.?
2. St. Rpt. 1;11, 31 Jamuery 1949, Legation Vienno - "Austrian
on Pro@ucbiono"

3. Sto Rpt. fU0, 27 September 1949, lepation Budapest -
"Economic Neport First Six Nonths 1948."

- -

4o St. Rpt. #155, 12 Noverber 1047, Lepotion Budapest -
THangary's (i1 Pogition”

5. R = 105 = A8, 20 Yarch 1947, S - 2 Berlin Corpand -
"POL Situation in Soviet Zone."

.

6. St. Desp, #237, 2L February 1949, ;‘Berlin « "Cherrical
Production In 1942 and Production Plan 1949 in Sovzone Germany.”

VI~ 2%
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Table XI

SUMTATION (F THD I"?TROLT‘?UM STIUATICN
OF THE USSR, 19,9-~1952
("1lions of letric Tons)

Indigenous 1/ Indigenous 2/ Indigencus ' S}nthe‘oic &/

Pequirerents Availability Deficit Imports 3/ Fuel Surplus

(Refined {Refined Productica

Product s) Products)

1049 29.9 286 1.3 2.3 1,0 2,0
195 343 31,8 2,5 2,5 1,0 1.0
1951 382 35.8 2. 2.8 1.0 14
1952 MA4.5 1.0 kS 3.0 1.0 0.5 8/

v - v

See Tables VI, VII, VIII, & IX.
See Table I |

See Table X »

See Chépter on Sym‘,haﬁic Fu?l Production

vER QK

Represents a deficit of 500,000 metric tons.

VI - 25
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VIN. FLECT 0 FOER

Aesording to

the provisions of the Fourth Five-- Yeas Plan, covering
uhe period 19481950, the prewer copacity of electric generating plante
in the USSR wae to b2 more than doubled {109 percent increase), and the
cieebric porer cabpub was to be introased by 70 percent. The planned
wabe ol imexsaue of capseity is grocter than the plarmed rate of increace
of gabnub,

X5 the end of 1048, the USSR rumked second cnly o the US in tho
amcuat of electric generating capacity end in electric output, but even

ge, Soviet capacity snd output vere only about 22 and 19 percent POSPEC-

tively of that of the US, 1/ .

The USSR is in a strong position with respect to the prime sources
of erevgy, with edormous reseives of cosl and peat and a very large water
pover potentiul. Up to the wresent time the last has been developed only
tc a amall degrec despite the great emphasie placed on hydro development
in all of the Five-Year Plans, Oil as a source of electric power genera-
tion occupies a rolatively amall ploce, and is important principally in
the Transcancasus,

Approximately 85 percent of the total electric output of the Soviet
Union is produced in thermal plants, Including diesel plarts. - ALlthough
this proportion may be reduced us bLhe pilanned large hydro developments

. are completed, the Soviets will contirmue to depend on adequate supplies

of coal and oil to moct their reguirements of electric energy. Therefore,
electric power supply would be gericusly handicapped by any interruption
of coal mining or transportation.

Table 1 shows the production of elestric energy in the USSR since
1928 and is indieative of the great progress made by the industry. The
estimated production in 1950 is about sixbeen timos that of 1928, a major
accomplisluient even considering the velatively low starting poink,

2_/ Based on estinates for USS‘% and setual US figures according to BEdison
Electric iInstitute Bulletin No. 16, June 1949, pages 6 and 8,

VIL -1
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Table 1
. ELZCTRIC PO'TR OUTFUT IN TITT USSR 1920-1952
7 (Bﬂlion KW}’?)

s/ 1928 5.01 1943 50,20
1929 6.22 1942 33: 31
1930 8.37 1943 36.2
1931 10.69 </ 194 40.00
1932 13.54 d/ ros x 4340
1933 16.36 4/ 1k x 47,80
1934 21.02 §/ 1947 % © 55,00
1935 : 25.90 I/ 18 x 64,10
1936 32,80 8/ 1549 72,90
1937 3640 n/ 195%0x 82,00
1938 39:60 i/ 1951 9220
1939 43,53 3/ 1952 103.70

b/, 1940 148,23

For years 1028 to 1943 inelusive fron atratsnc Intelliigence Digest,

CIA, Volume II, June 1947, Page T-L.

Fourf,h Five Year Plan, 1950 planned output, 82.0 Billion XH is to

exceed 1940 oubput by 705,

Betirated. - g

Amer. Embassy, Moscow "Performance of Soviet Economy in 1,4,7, Barnes"

states output of electric power was reported as having increased 15%

in 1647 over 191.,6 and 1073 in 1946 over 1945,

¢/ "Elektrochevskie Stantsiya® #12, 1946 stat es that increasé of 13% over

1946 level weuld be same as mcrease of 93 over 1940 love?. "Komsomolskaya

Pravda®, 5 March 1947 states production in 1947 will be 12.2 ever 1940

figureo Ministry of Electric power stations raported Plan fulfiiled

101% in 1947, Calculatidms result to about 54~55 billion in 1947 and

about 47 billion in 1946, "Rlektrochevskie Staids siyat, #1, 1948 states

that 1947 production vas 147 grea'mr than 1940, This -1180 results in

about 55 billion KM for 11.9!“ls ‘

"Elsktrechévsiie Stantsiya’, 71, 1949 states that 1948 production in-’

sreased 16,67 over 1947 and 333 ovér 1940. Cal ct.lated re"ults are 64.0L
~and 64.13 villion K7H respectively.

g/ Assume that avorage enmnl percentage indrease 1945-48, 13,95 is maintained
in 1949. Further, State Dept, OIR #480Q.7 June 1949 _;tates "it appears
that production in lst Tuarter 1949 was at an anmual rate of above T1
billion K. ..it appears cuite poss:v.ble +that 1LOL9 production will reach
72 biliion KWH.N

b/ Semc assuption ds g/ would mean 825 billion K. Estimete fixed at ful-
£i1iment of plens

;_l/ Assunme 12,57 increase each year. Less than previcas average anmal per=

centage increases in beldief that thére will be some relaoxation after

special drive to meet the Plan goal,

= . Other Dstxﬁii h ’
Amer, Aced, of Socisl and
25X1X7 Political Seience Annals,

Vol. 263, May 1949,

e

N

1955 £3.0 43.2

1906 470 475

o7 55.0 54.6

iong 63:0 63.4

1950 82,0 82.0
VII =
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In the preperation of Table 1 installod plemt capacity was considéred.
The date on this differ widely, particularly for the peried after 1940,
There is reascn to balieve that construction and rehabilitation progross is
scmevhat behind the plarned goals, tub not to such a degree that it will pre-
vers the production progress irdlcated in Table 1, hence the 1550 Flan out-
put wiltl De reached.

On the basis of the above, the desired incroase in standby or reserve
capacity will not be attained and it follows that installed plant equipment
will be subjected to Jonger hours of use and sverloading in order to pro-
duce the planned outputs. The effect of such long-hour use and cwerloading
or, plant eguipment carnot be accurately assessed at this time.

The projected estimates for increase in rate of electric power produce
tion for 1950 ~ 1652 was related to the rate of increase for 1046 to 1949,
The results were of the same order as those for the gross industrial output .
The estimates in Table 1 closely anproxirate plammed ocubpubs, and it is be~-
1ieved that the Soviet Union now has and will have in 1752 sufficient clechric
power to mest the over-all reculrements of its. industrial,military, and do-
mestic econonys '

Soviet oxports and imports of clectric power are not sirnificant since
there are no important transuissicn lines across international borders.

Allocation

The following discussion relates to allocatlon cr remirenents of electric
pover to broad divisions of the industrial ecoriamy; narely, agriculture, rail
transportation, indusiry, and home use. g

So far as clectric power is concerned, shipning and motor transportation
are climinated fronm consideration as there is virtually ne direet use of
station-renerated electric power in their operation. Tlsctricity consumed
in the marufacture of shipping and motor transrort is included under industry.

Agriculture includes the use of electricity on collectivist farms or on
any installations in strictly rural areas. Tt would not include electricity
used in the production of apricultural machinery or farm home appliances.

 Rail transportation includes electricity usad primarily for the prorul-
sion of railvey and railroad trains. It is likely also that electricity used
for lighting in railroad yards and for power and lishiting in maintenance
shops is not segregsted in any reperts from that used strictly for train pro-
pulsion, Therefore, electric power in rail transportation would include all
use associated with the operation of both steam and electrified railroads,
but would not include that used in the manufzcture of railread emipnent.

The division entitled Industry is broad in scope and for present consider-
ation ineludes all uses in the manufacture of products for industry and of
conguror goods. It also includes electriciby used in all forms of mining and
in the baslc industries such as steel, non-ferrous metallurgy, chemicals and
lumber, ‘ *

Idme use includes all electricity furnished to residential consumers,
excrpt in rural areas, as well as electricity uged in shops, stores, offices,
and strest lighting. Tt ineludes all uses in the mmndicinal econory cther than
Transport and Indust»y. .

Consumption Pattern

> Pable 2 summarizes the !mown data on the prewar consumption of the various
hrarches of the Soviet econorgr toesther with an estirate of the 1950 pattern, 1/
and inclundes nrejected data for 1051 and 1952,

1/ State Dept. OIR Report Moo 4322, L May LOAY
VT -3
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The data in Table 2, prepared in 1947 for all years with the axeeption

_of 1751 and 1952, agree with that of the Research Départment of tis South

Harchwrian Raflway Campany )/ published in 1941. The differences in

date of publiestion, in womenclature of categories, and actual resulvs,
lead to the belief that different sources and methods of corputailon were

used. Roither table gives figures for the war ami postwar years btut both

clearly imdicate that tho pattern of use‘of eiectricity is not gubject to

radical change, particularly in industzy, the major category. It is esti-
méed that 1949 will very closely approximate 1950, ,

-% is belisved that during the war years the proportion of el . ricity
uset. oy Industry was highor than befoare or since and it is possitic that
during the helghft of the war at loast three fourths of all power produced
wont to Industry. Ewen though great emphesis contimics to be placed on
industrial development bty the Soviets and the total amount of power 30 used
will be markedly increased, it seems probable that st least through 1952,
about. 70 percent of all Soviet electric power will be used in Industyy.

, As t¢ the allocation of electrieity to such Ypocific basic cammodities
as gsteel, aluminum, petroleum, textiles and foed, availabls data are inade-
guate and conflicting tc the extent that no f£irm estimato can'be made 2s ¢o
the total amount of electricity iused in a particular industry, or the average
K7H per unit of weight or wolume., Some attémpbs were made t6 establish such
eriteria, but the results were inconclusive. ‘Tt is believed, however, that
the eleciric industry had advanced 2s rapidly, if not more so, than any other
sector of the industrial econayy. The conclusion of Table I indicates that
Soviet expectations as to the total amount of electric ocutput are being
closaly met and it can be comtluded that the over-all needs of industry will
bs mat. Cerbtainly this would be true for the more important basic commodities.

‘ The Fourth Pive Year Plan ealled for a trermendous increase in the amourt '
of power uged in Agriculture, even compared with such us¢ in’the years immediately
preceding World War IT. From a total ¢onsumption of 330,000,000 XWH in 1937,
the Plan envisioned 2 cofisumption of 2,500,000,000 KWH 2/ in 1950, i.e. more

- than a ten fold increase. Available informetion 3/ and current estimates 4/

indicate that the 1950 consumption geal will not be reached until 1952, with
consumption in 1950 amd 1951 at 3.0 amd 3.25 billicn KWH respectively, Faii-
ure %o meot the consumpbion goal, owing to inability to complets planned con-
struction of the large mumber of smsll isolated plants, will not seriously
affect thé agricultural econcmy so far as military aml food gupplies are
conearned,

Transportat ion requirements of electric power will contimue to inersase,
Although the construction of electrified trackage appears to be behind
rlanned schedules, there is an increass. Also, greater use of total trackage
is gvidenced by an apprecisble increase in the nurber of electrifiesd locemo-
tives, Statistical figures on the use of electricity in transportation have
boen discovered only for the period from 1928 to 1937 and the sources 5/ 6/
are in close agreerent as to the percentage of the total output used in
transportation,

1/ South Manchurian Rallway Co., Research Dept. captured Japanese Document
No. 302926, "Electric Power Industry of USSR", published 1941, °

2/ "Ragvitie Selskogo Khozidistvi v Poslevoennoi Pyatiletie” by S.Fo
Damidov, Moskva, 196, p. 1685, © =~
OIR Report Wo. 4322, 1 Yay 1947, p. 76.

/ ORE/SE estimats Aug 1949 (not published) : -

g/ OIR Repart No. 4322, 1 May 1947 ’

&/ Soith Mgzngmrian Rallway Co., Research Dept. Captured Jepanese Deocumer
NOo 302 [

i
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Teble 3 Percentage Total Mlectric Qutpub Used by Transport

Sources 1928 1930 1932 3935 1936 19 1950
So0. Manch, Ruy. 2.0 ——m 1.9 2.4 2.1 32 e
_OIR Rept %322 2.0 1.6 1.9 2.2 — 2,8 3.0

Table 3 indicates that oven at the maximua figure the proportica of
transportation use to total production is relutively suall end if an allowance
of even 30 percent is made for error in the 1650 estiuate, this element of ihe
econony would require less than 4 percent of total electrical output. Table 4
shows a detalled breskdown of use of eleciricity in transportation.

Aseuming that the needs of basic industry, agriculture, and transport
will comtinue to have first priority on electric output, it follows that uny
nemainder will be devoted to home uwse. This implies that the amount so avail~
able will be subject to uncontrolled veriation und to a degree will be outside
the use pattern. This does uot necessarily mean that there is or will be a
serious natiomvide shortage of power for home use., Since, as already stated,
electric production goals are being reached, it would appear that the amount
of electricity available for home use is greater than sver before, ulithough
it is & lesser proportion of the whole cutput.

No detedled comnent is unde on electrical needs, available capacisy,
cr required output, for the atomic enerpgy program. It is believed that these
requirements can be readily superimposed on existing capucities or those pre-
sently under construction. In certain areas, this night mean temporary
restricbions on home use, but it would not serlously affect the general sconouy.

Copclusions

In suwmation this report arrives at the following conclusions:

(1) Cnpacit.y and Production: Albhough pluenned capucity may not reach
the plan goal by 1950, the output from other existing plunts will be suffi=-
cient to mest the needs of a peacetime econocamy.

(2) Mlocation or regquirements: There is now und will be in 1952
sufficient electric power to meet the neeéds of the important basic industries,
including steel, aluminum, and petroleum. Theré will also be enough for
sseential transport, sgriculture, and hoame use.
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¥1X1. PROFESSIORAL MIGINEERS AND TRCHNICAL MANPOWRR

/

o supply lndustrial and other speclalists for the fuifillment of its
ambitious plana for econonic development, the Soviet Union early initiated
an intensive program for %training thess cadres in higher educational
institutions and apecial technical secondary schools, supplementing these
schools with correspondence courses and adult evening education. In the
sourse of the zucceasive Five Yenr Plans, the annual and cumalative numbers
of gridvates have increased severpl fold. As the educational systen has
expanisd, the supplementary training programs bave declined in importance
in the trairing of specialists, although their facilities are still
available. :

The qurlifications of the professional engineer and technicimn groups
used harein are believed to represent the Soviet standard. The first groups
{specialiste of higher qualifications) consist of those with university or
similar academic training. The second group (specialiata of nedium qualifi-
cationa) includes thoge with treining in specisl secondary schools, and the
lixe. The third growp in the Soviet classiflcation, i. e., those with '
practicnl exparience, has been oexcluded from this study; firstly, becsuse
of the lack of educational qualifications, and secondly, because it is antici-
pated that by tie end of the next Five Year Plan, there will be a sufficient
nunmber of engineers and technicians. i Nevertheiess, it should be empbagized
taat the techniciane with vractical experience havs been of primary importence
in the past, for as late as 19U6 tuey constitutesd OU.% percen: of the special-
ist group, although 1t 1ls planned tc reduce them to only 2%5.5 percent of the
spesclalist class by 1950.2 :

The USSR appears to expect to fall short of requirements of engineers
and techniciang for industry by ten thousand and fifty thousand, respectively,
leaving this deficlé to be covered 1In the first two years of %he succeeding
", Five Yerr Plan. Therefore, it is belileved that by 1952, numerically at least,
the USSR will have a gufficient supply of engineers and technicians to wmeet
the requirements of the eivilian sconomy. Conslderation of the guality of
the tralning of this personnel grnup 1s extremely difficult and will no$ be
undertaken here, ’

Thers are strong indications that the pesceitime requirements of the
military orgnnlzations for enginesrs and technicians will be filled under
the Five Year Plan. Additional roguirements arising from a war couwldd be
filled with little effect on industrial production, thiough the withdrawal
of some of the rsquired engineers and techniciauns from non-industrial cceu-
potions, 1/ to repluce techniciasns withdrawn from industry. Additional lsrgs
numbers could be given accelerated treining.

The technical manpower requiremenis for the military will be largely met
by tecnniclans although there is a definita need within the services for a
relatively small number of highly tralned profeselonal engineers and scientists.

Contribdutions of englneers and technicians by the Satellite countries
would probvably be negliigible, because even Czechoslovaikis, Poland, and Hungary
ave suffering from shorbares of such persoansel.

;_,_/ 1. A. Lyasnikovw, "Some conziderations regardirg the rneed for specialists
in the USSR,® Yestalk Vysphey Shkoly, Vol. VI, No. L, 19Uf, p. 15.
2/ Ibia. -
3/ Cf. Lyssnikow, Op. c¢it., showing that less than half of tns trained chemists
~ prewar vwere in ciemical enterprises, indicating resarvelrs of personnel
outside industry. :
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TABLE 1. U.S.S.R. ESTIMATE OF NUMBERS OF ENGINEERS AND SPECIALISTS IN VARIOUS BRANCHES OF ECONQMY

1937 1949 1950 1951 1952
% oF % OF 9% oF % or % OF % oF % or % or % or % or
WiTH IGHER| TOTAL |WITH MIDDLE| TOTAL |WITH HIGHER| TOTAL |WITH MIDDLE| TOTAL |WITH HIGHER| TOTAL |WITH MIDDLE| TOTAL |WITH HIGHER| TOTAL (WITH MIDDLE| TOTAL \WITH HIGHE| TOTAL |WITH MIDDLE| TOTAL
nﬁ EDUCATION | EMPLOY- | EDUCATION | EMPLOY- | EDUCATION | EMPLOY- | EDUCATION | EMPLOY- | EDUCATION | EMPLOY- |EDUCATION | EMPLOY- N EIMPLOT- | EDUCATION | EMPLOY- | EDUCATION | EMPLOY-
MENT MENT | MENT MENT MENT MENT MENT MENT MENT MENT
1125, 000 0.3 1275, 000 0.7 1 159, 000 0.3 1 363, 000 0.7 * 170, 000 0.3 3 395, 000 0.8 4181, 000 0.4 4 427, 000 0.9 192, 000 0.4 4 464, 000 1.0
* 1,700 0.9 2,200 1.2 75,600 1.9 712, 100 4.3 8 5, 900 2.0 ¢ 13, 200 45 * 6, 300 21 ' 14, 300 47 » 6,700 21 » 15, 500 49
¢ 15, 000 0.9 ¢ 18, 100 1.2 7 35, 300 L9 776, 800 4.1 ® 37, 600 1.9 ¢ 83, 600 4.3 * 39, 900 20 * 90, 400 45 » 42, 200 20 » 97, 400 48
* 10, 200 0.9 * 13,100 1.2 7 40, 900 21 7 88, 000 4.5 8 43, 600 2.1 ¢ 96, 800 4.7 * 46, 200 22 104,700 49 » 49, 200 22 P112 500 5.1
(=] -
IndustrgyIncludes Construction) . . " 126, 700 1.0 ™ 163, 500 1.3 1396, 000 2.6 1715000 4.8 1 424,000 2.7 800,000 5.1 460, 000 2.8 890,000 5.5 497,000 2.9  ¥985 000 58
278,600 ........ 471,900 ........ 636,800 ........ 1,255,800 ........ 681,100 ........ 1,388,600 ........ 733,400 ........ 1,526,400 ........ 787,100 ........ 1,674, 400
Agriculwgre Labor Force. . * 40 million ” 51, 000, 000 " 50, 000, 000 1 49, 000, 000 17 48, 000, 000
©
Hﬂv_am Labor Force........... 1 27 million » 35, 000, 000 = 36, 500, 000 » 38, 000, 000 »* 39, 600, 000

1 d'm estimate is based on the total number of graduates to the end of 1937 from higher and middle educational institutes, from I. A. Lyasnikov, ‘“‘Nekotorye Soobrazheniya o
i 8.8.8.R. v Spetsialistakh,” Vesinik Vysshey Shkoly, Vol. vi, No. 4, 1948, p. 12, and on the percentage of grad going to agri , from ialistichesk i
R.,” Planovoe Khoziaistoo, No. 8, 1939, p. 176. See also tabular data on the bers of specialists in agri Op. cit.,, p. 170. .
on the number of graduates planned for the end of the present Five Year Plan, from Lyasnikov, cited above, and the projection of the percent going to agriculture from
cheskoe Stroitelstvo Soyuza 8.S.R.,” cited above, less the annual increment estimated from the same data.
on the number of all graduates planned for the end of the present Five Year Plan, from Lyasnikov, and the projection of the percent going to agriculture, from ““Sotsial-
istichesjgge Stroitelstvo Soyuza S.S.R.”

+ Ighe 1950 estimate plus the projection of the annual increment.

s —G..o 1950 estimate plus the projection of the annual increment for two years.

+ Based on total employment in the branches of portation from Tretii Pyatileinii Plan Razvitiya Narodnogo Khoziar: 8.8.8.R., 1939, the projection of the ratio of Inzhenerno-

icheSkil d and icians) to total employment from Trud v S.5.S.R., 1935, p. 227. The relationship of to icians within the Inzhenerno-

tekhnicKRkikh rabotnikov group is from Lyasnikov, p. 15, the figures being given for the year 1946, but believed applicable to 1937.

7 B&ed on the number of graduates planned for the end of the present Five Year Plan, from Lyasnikov and the projection of the percent going to transportation and communica~

tion frof® i heskoe Stroitel $.8.R.,"” with the jion of 1 within the transport and communications classification based on the projection of the allocation
of aepl_.w_.s-_:n_ in those fields shown for 1937 and 1942 in Tretii Pyatiletnii Plan, less the esti d annual i on the same basis.

. on the number of all graduates planned for the end of the present Five Year Plan and projection of percent going to transportation and icati with the
!:E:Mw;bmgﬂ.u:ou branches as in () above.

* 18 The 1950 eati plus the esti d annual i

° he 1950 estimate plus the projection of the annual increments for two years.

n on the total number of Inzhenerno-tekhnicheskikh ik i ing and ical p in industry and construction from Tretii Pyatiletnii Plan, allocated

d! to the p tag jonships within the group from Lyasnikov, p. 15.

v .qma on the number of gradusates planned for the end of the present Five Year Plan, Lyasnikov, the projection of the percent going to industry and construction from “Sotsial-
istichesigge Stroitelstvo 8.8.8.R.," less estimated annual increment.

1 Bysed on number of graduates planned for end of Five Year Plan, and projection of percent going to industry and construction.

u Gum methods as (*) above; i. e., 1950 estimate plus the annual i t. See also Lyasnikov, p. 15, for planned annual increments.

13 Saime methods as (%) above; i. e., 1950 esti plus annual i See L; ikov.

u is figure is higher than that given by B. Babynin (34.7 million) “Trudoveye Resursy Kolkhozov i ikh ispol’zovanie,” Problemy Ekonomiki, No. 2, 1940, 70 {f., taking into con-
sideratiQh the comment in the article that the figure there given was low, and allowing for the participation of those outside the 16-59 age groups there considered, and for the residue
of —:.?A farmers. See also Planovoe Khoziaistvo, No. 8, 193%; p. 142, the results of the 1939 census quoted in the Quarterly Bulletin of Soviet Russian Economics, No. 5, 1940, and OSS,
R & A, No. 2548, “The Soviet Labor Force; Wartime Changes and Postwar Prosp > dential, 15 N ber 1944, p. 4.

w -mwca:a:m of ().

¥ Rdunding of the employment figure given in Treiii Pyatiletnii Plan.

» .mn Report No. 4800, 7 June 1949, secret, p. 20.

» imates derived from the figure for 1949 plus the average annual percentage growth from 1933 through 1939, and from 1046 through 1948, averaged together to reduce the
postwalbias.
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1% atontc mper A

In the ovaluation of the atomie energy Tegquirements, 1t has been assumed
in general that comparable slemenis in the Soviet and US programz eXeri cowm-
parable demands, excedt where intelligence infornetion has warrantsed rodifi-
cations. On this besls, the fellowing is an estimate of the quantitles of
steel, aluminum, petroleum, sleciric powey, and the engineer-techniclan man-
powsy whieh will be requlred by the Scevied stomlc energy program each year
Trom 1549 to June 1952, incluelivs. :

DISCUSSION

Matlicd of Analyele

The data of this report Tapreasnt ihe most prebadle demands, as Saduced
fron intelligenca, of the Soviel atomlc energy program upon Soviet Industry.
Since guentitative figures for manpower, oleciril powsr, and consumption of
mabprizls are not available dizectly from injelligence informatlon, the
ecabivsias have besn arrived at by a cumplative process; firat, a dscision
s ta what type of atomle energy produciion plents Ihe Soviot will nse and
their prodable %ime fatle of constrvetlion snd opsration; second, an examina-
tion of the requirements of comparabie eloments of our oun Program Quring
19%3 $c 1945, the peried zorvesponding to ihe Sovist program from January
134 to June 1952 (determined in the first siep); and finelly, medification
of thess requiremenis in accordpnos with the expected differences between the
two programe. The basis for the lntelligence declsion necossary in the firas
and $hivd etepe it the latest JNEIC estimate of the Soviet atowlc energy
Program.

Magnttule of Reguirements

1¢ must be omphiasized that the Hmgelan atomie energy program laposes
prizarily & qualitative, rather shan o goantitative, atrain on Sovlet industry.
Thus certeln materlals are nesded wish unesually high purity specifiesticns,
or with mmewslly close machining tolsronces, or made of scarce alloy neirlsg,
and the conpumpiica for alomic snergy may be o large pard of the total pro-
doetion within ench restricted categoriesi bubt within %he broad categoriss
in 4hia study (steel, sluminuam, ob2. )}, “he atomic energy demands chow Tp as
amgll compared 4o thes probably error in the total USSE consunmpthion figures.
For this rescon, 1t has not been necessary 3¢ rafine the eatimales 20 a
nigh dosree of accurscy {and thereby %o an ascuracy not Justified by intelll.
goncs informstion). Becausa of our wncoriainty of the Soviet conatructlon
sime4eblie, the esatiratos for any one yeny are more liable to be in exrer than
the Januery 1949 %o Jme 1952 tolals.

Uriterion for Regnirements

Tus method employed in thils yeport for deciding which plante sheuld te
sonaidnred as pars of the Soviet stowic snergy progrem has been to diaw a
1ine beiween insbtallations whleh suprori divectly ¥he primary profductlon
ndss and thome which contrlionte cnly indlrectly. Illustrations of where
thiz 1ine falls are: '

Hoderator manufacture Yor atomlc piles is included,
but the manufacture of spocial steel is mot.

Mining snd ore procesalng are ineluded, but the
mannfacture of mining equipment veed 1g nol.

1/ 03I/38-10-43, "Status of the USSR Atonic Emergy Project, dated 1 July 194,
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‘Personnel dezigning productlon unlfe are included,
but thowse desigping plants 4o make equipment
for stomic envrgy plants are not.

Steel pessing through o faclory ond besoming suulpsent
in & producilon plant is includsd, bub She manpower
and electric power wveed 1 much manvfaciuvre ls pob.

FPlante producing nuclesr weapsas from nuclesr explosives
are lncluded, hut those producing elestronis or
mechanleal uarts for wearons are not.

Scientific researchers 4sternining how to produce rTadlo-
active isotopes ars included, bus those investigaling
sethods of using leotope (raters in industry are not.

Iv 4n assmmeﬁ thet an sxlsiing y«mt which is dravn into tw:r atonlc energy
pragran withln the eriterion above in She pesricd 1949-10%2 zoustitutes a
requi:rem@nt«, since the stesl, manpovwer, eic., going ind %o im makaup will

resigRly have %to be replaced in the seciion of industéry which iz rothed.
'2;:;5 sigel, manpover, and slecizic power Pequirements of the Sateliite
gountrlos for ¢he furthermnce of Bessia'e pregram are inglvded,

Deplicstion of O¥her Date

It ie not certaln weder what elmsslfication the Soviet allocabicns of
szmel manpover, and electric power used in the stomic energy program will
pe mzde. For those plante whlch ave vnder comsiructieon, howsver, 1% appears
thet allotments will e pssigned Airectly %o the misilsiries which are eon~
gnged 1o the sonstructi on of Yoth the Lulldings and thelr eyvipment. Tor
plants in operation, sllotmente may iilewlse be hiddmn within ellceadlons to
the operating minlstrlies or %2 guasi-operaiing minlstries {she ¥VD, for
mzixﬁ.e would be a likely nominse For $he lslter). Iu sny case, for the
mirposes of this repord 1% can be expecied thab he allccebions dsstined
vitimetely for atomic energy have teen isncluded within the Sotals for many
winlsiries and therefore will be included tn the esbimgies pwap'r% by the
CBE "gongunoer commitiese! woriking on this ¢ t-i,uiyu and for all practical
purpsses congsuiptlon for atomic energy can ve conslidered as ineluded jo the
dnta. of the cummwea on industry snd home uwse conswapbion. Agsin 1§ wmust
e polnted oul that the fotels for atumle enervgy are lees than the probdable
serey dn the totale xm InGusiry.

BESULDS
Data

The reaults of this study are tabulated delow. The detailed asswipiions
and compulations leading %o theso figures are ineloded ws o part of this
report, since $hgy contaln Tesbrisoited dstn und the Atomle Brergy Act, bt
they sre avsllsble ia HE’B,’*’%Q.& files. I"s\ ghoull be neted thrt the consumption
flgures for 1952 are for o olxz nenth's pericd only.

- Table 1. DEgtimetoed Copy 2y Yanrs Todaul
A3 19E0 2950 esedwr 0T2 Jaa Moodwe 52
{mesric

Cezhon Steol song) 25,000 TH,000 100,900 50,000 250, 000
Htalnlscy Stesl ¥ 560 2,000 2,500 1,000 6,000
Aluminum # . a1
Feiroleun ) " nik
Riactric Power 2.5 2.5 3.0 1.5 2.5 dillion

KWH
i% .2
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Table 2. Bgtivated Level of Menvouwsr and ¥leetrie Power

g 1950 1952 Jan-Jun_1952
Peak Ei»ctrics Power Demand 375,000 37H,000  §50,000 B&0,000 KWE

Pealr Pyofessional Manpowsz 1,000 2,000 ?2.000 1,000
for Consbéwustion

Pealk Frofessional Manyower 12,000 4,000 9,000 9,000
£nz Nperation *

% This classificasion inelndea scientific vanpowsr, whilch ropresenty
‘rowhhly one-fifth of the ftotals given.

Piscaggion of Date

The largest proportionate raguirement is thet for elsetric pover
congumpiion, which at i%s peak tny drnw adout 3 percant of the total Sovied
productlon. The peak rave of electric newer consumpdion $s likewise sboub
3 peroent of $otal cazasity. Professional manpower in 1ts pesk year will
be about 2 percent of the fotal in the USSR, zlthough the demand for son-
struckion enginesrs may reach about $ overzent of $heo total of thet group.
deientific manpower is included in she dete. comprising about one~fifth of
the totalz of profossionsl operational pereoansi. Hteel consumpdlion will
be leams ¥nan L porvent, snd aluminum and petrolsum demands are negligiblo.
The major demands for steel and manpower oocur durlug the sonstruction of
plants. Beplacemsnt and malntensnce will not drow noticenble amounts in
these %wo categories during the period covered by %hls vepowt. Tracticelly
all the eieciric powsr conswnptlon, on ke other hand, will go inte opsration
of plantis.

In connectlon with tha above estimats, 1t ie to ba prilealerly
sophasized that the basis for determining the sxtent, directioan, ard %ime
seale of the Soviet atomie enargy prograw has besn Yhe intest JBRIC estimate
of the Soviet program, publlshed inm OSI/B8.20.-B49, 3 July 1980, 1% i con-
zivded that the total guanitlties sstimaled $o Lo consumed over the sndiys.
poriod from Janvary 1949 to Juns 1952 vepresent a Yeasonable ordsr of
magnitade for the Sovied prograw during this poriod. It wust be emphasized,
nowerey, that the sstimztes for each year soparntely may be conslloradly in
grror andt thad dodvetions aboub tho Sovied stomic ensrgy timetsble uay
therefore be guite ermnecus. Soviet sllocadionsz %o the atomic energy
peogren cannot Yo distingulshed Trom sllocetlions to other elewments of
industry and for ths present purpose are includsd withiln the gquantitles
yeported for industyy.

X - 3
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Y. HMILITARY

SOYINT CAPABILITIES AND COUNSES OF ACTTON, 19352

The Problem: Mlitoey Reguirements for Steel and &lmimmJ

Potroloun, axd Techndcal Venpower

&, SBoviet Ground Ferees, 1949 - 1962
 Chert T
Chart IT {4 sections)
Chart IIT

B, Soviet Mr Foreos, 1949 - 1553
Amngmes Lo~ TIX

C. Soviet Navy, 1949 - 1952

Tahles T ~ 7

Fotet The materdel far the several peris of this sechion have been
supplied by the Depertments of the Awmy, tbe Alz Forso, end
the Navy, respectively.

~
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4. SOVIET REAUIRENENTS IN STDEL, ATVINUE, POL, AND MANPOTER FOR
ETOUND_FORCES

i. Statement OFf The Problem

To preparc an estimate of the Soviet Ground Force reyuirements
during the pericd 1949-3.952 fox:

&, Raw Steel (ingot)

b. Raw Alumimum (Inget)
c. FOL

d, Technical Mampover

2. Faets Bearing On The Prcblem

a, Tt muat be emphasized that Iirr informatlon is nob avallable
in any single phase of the Sovist manitions industry. The basic figures
on which this study is based are the estimated inventories, by types of
squipment, in handa of troops (Chart I, and first column, Chars I7),
While this estimate in itself is not firm, it is, nevertheless, an appraiiasl
of one subject concerning which a fair ameunt of information is available,

b, The estimetes inclinded in the columne which follow the first
ons in Chart IT*, are all conjectural. The best that can be sald zbout
these estimstes is that they reflect an effort to corpute a balanced pie-
ture of the production requirements of the Soviet Ground Forces, in addition
%o the procuremsni noeds of weapons and vehicles (excluding alreraft)} of the
Ay Fopee., Those sstimates project requirements beth for current needs
{equipmeit in hands of troops) and projected future needs [equipment in
storage) . '

¢. The ostimstes of the study ave baced on the following four
agsurptionss

(1) Peace in the form of the present "Coid Ver® will prevail
during the L-year pericd under study, i.e. 1949-52;

(2) The size of the Soviet Ground Forces will not incresase

. during this veriod;

(3) The Scviet production of rmaitions during this period is
designed primarily for maintenance of equipmemt in hands
of troops with only a mederate sllowance for anmual incre-
monts, Exceptions to this gensral rule hawe been mede only
for such standard weapons in which there is a need for ex.
panding prodiciion, such as AA guns, ajreraft MG, and aipr-
craft eanner, Allowance has alszo been made for a slight
anmal” increase of POL and truck recuirenents of the Ground
Forees, in both categorics of which there are at present
apparent deficlencies, The estimates of Soviet munitions
production de not Iinclude production in Satellite countries.

¥ Ix sbbrevisted surmary of the workshests frem which the total steel and
alumimim requiremerts of ihe Soviet munitions industries have been derived.
X =1 .
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(&) With the excopiions noted above (35¢.), the volune of
© eurremtly held equipment, as itemized in this study

{first and second columms s Chart II), is sufficimt for
equipping 300 Grouwrd Fopces divisions. Since nozy of
this equipment represents estimated stocks on and at
the end of Vorld War II, production of new equipment
can be kept to a minimm, and will rerain the same
diring the four years here considered,

3. Conclusions

8. Anmal Steel and Alumivum Requirements, 1949-52

The ammal stecl and alumimm requirements of the Sovizt ’
maitions industries serving the Ground and Air Forees (excluding aireraft) 5
1945-52, remain approximately the seme for each of the four years, Total
gheel ingot requirements are estimated at 2,165,000 metric tons per year,
anc 2luminum ingot at 4,300 tons per year, Table 1 gives & summary breake
gom'\;aglysis of these figures, while a detailed breskdown is found in

hﬂlu - 0 . .

Tahle 1

AIMUAL STEEL AMD ALUMINUY REQUIREMENTS OF THE SOVIET MUNITIONS THDUSTRIES
FCR GROUND AND AIR FCRCES (EXCIDDING AIRCRAFT), 1945-5%

STEEL AN
lotric Tons Metric Tons

I8

Category G l‘i’egm*m et Veight* Ingot
Ground Forees, Ueapons 352,000 1,007;000 2,340 3,300
Adr Foree, Weapons 270 1,000 1 3
Miscellanesus 105,000 300,000 540 1,0c0
Amrminition, Ground & Air Forces _300 KoLy 857,000 - <
Grand Tobal: 757,000 2,165,000 2,80 4,300

{rounded; {rounded) {rounded)

#* Because the estimates are baged on net weights of equipmert, this total
iy included for sake of carparison with the ingot volumes. The term
net weight" represents actual weight of total end items as they leave
the factory.

Xw2
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b. I0L and Diesel Tuel Reovirerevia, 1949-52

3 Forces

~ The amwal POL and Diesel Muel Remuiremerts for Ghe A
a0 Hawy), excluding aviation fasoline, ars compubed as fol

Table 2

BSTINATED TOTAL POL AND DIESHL FUBL CONSUMPTION REWIHRINNYS FOR RN sovInT
ARMY, ATRFORGE, YD, AND PVD, BXCLUDTIR AVIATION CASULINE, 104,9-52

In théusande of Metric Tens

Tear POL _DIESEL, FU4T,
Fotal Army % of Tolal vy % of
S - total Lo
~949 15643 72 222 8,
1950 o463 T2 234 25
1951 | 13493 73 2i3 85
1952 1,512 73 253 &6

For detailed breakdown of POL and Diesel fuel requlrements, see Chsrt ITI,

¢. Technical Pe:rswnai Recuiremernts

: = \

: The mumber of technical perseimel currently required by the
Soviet Grourd Forces is astimated to ke 6,000, o figures sce available
on which Lo base sn ostimsie of srmusl roduction of this tebal Lhrough
retlirements and deaths, Absud 00 students are graduated each year from Leche
nical institutes for service with the Grownd Forces, It shuuld be nebod,
hewever, that many of the gradustes from military techmisal instiftutes ape .
assighed from the techniesl servicss for refresler courses and graduite
shudy. The schual incroase of the technical persomel i3, therefore 5 COnm
sideralily smaller then indicated by the totsl of 900 gradustes per year.

zb-c- B uS3

a. Steel end Aluminum Requivements for Ground ard Air Force

(1) Het Weignt, Besis for Rstiuates

In arriving at the tctsl anmval tomage requivenents for
steol and alumirum, the only fairly firm figures used in the stablstical
anslysis are those of the actusl not woights of sbeel ard siumioum in the
end prodicts preduceds (Eimiples: kilograms of steel por rifle, per each
202 mm How; por truck, ebc.). These figures, reidbiplied by the estimated
ibems of production, by types of equipmers, and sdded togebher, have given
the tobal annual woluns of stuel and slumirum in termws of net weight,
Sdmilarly, the anmal percentage of depletion of equipments in hands of
troops, which are itemized in Clart II, eppiied sgainst the total Drwerbory

. X w3
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of equipment ik hands of trocpe, has given the anmual tobal mumber of
item: depleted, This figure subiracted from the annual preduction; has
given the estimste of yearly increment in terns of rmumbers of it.:9,
o deyletion rete nas bsen assigned to equipment in sborags.

Additiona]l guantitise of gteel and alumimum are, however, redquired
for the overhaul of inventory both in hands of troups ard in storage. Start~
ing with an estimate of percent of inventory which has to be overhauled, this
percentege has been trenslated in terms of tobel mmber of itams. This latter
mimber has been muitiplied by the estimated weight of replacement required per

- item In terms of steel and alumimmm., Thus, the total steel and alumimum re~

quiremerts have been obtained by adding the separate net weights cf new produc-
tion end the two categories of overhaul remirements.

\

- This process of calewlation has given what is considered %o be a
fairly sccurate estimate of the net weight, i.e, the actual welght of steel
and zlumimm in erd items of munitions as they leave the factory,

Special mention shiould be made of the third seection of Chart Iz,
"Viscellaneous". This category, which takes in odds and ends difficuit to
itemize, has deen arbitrarily estimated at 30 porcent of the total neh weight
of weupons (sectionsd and 2, Chart II) of the Ground and Alr Farces. This is
about 10 percent less than similar estimstes of requiremerts crplayed in United

- Status crdnance coagputations s 8 it has been dore on the assumption that pipe

lines, whith always camprise a heavy steel itém ifi United States nilitary re-
quirements, are far less inmportant in the U.S.S.R. Also, while United States
ordnance plammers must allot & considersble quantity of spare parts for any
glven weapcn, the Soviets generally retwurn equipment fiseding overheul directly
to the factory, thms reducing the need of gpare parts.

{2) Groas Veight, Steel and Alwniram I_néfoté

' : In order to project the net weight figures in terms of total
Soviet productien remirements, it hss been necéssary to translate the tobal
nat weight in terms of steel and alumimum ingot. The best figures available
%o Unlted States intelligence on Soviet production are given in terms of
steel and alumimm ingot production; For instance, the 1948 steel ingot
production has been estimated at 17,000,000 metric tons. From this it is

© readily seen thet the net weight figures, which necessarily form the starbing

point of these types of estimates, are quite useisss for the purpose of this
study wnless they can be converted into inget figures.

- Ths ingot requirements are determined by the rate of losses
in scrap during the various stages of manufacture from the ingot to the
rolled product (average approximately 25-228 percert scrap léss in the United
States steel Industry; estimabed st 35 percemt in the U.S.S.R.), and thence

o mawmfecturing plants in vhich folled products, strips and bars are pro=-

cessed Into their Linal end fbems. Since we kave no detailed informabion
available on the wastoge rate in the Soviet stesl and =lumirum marufacturing
industries, arbitrary figures of 65 percent of total steel inget amd 45 per
cent of alumiram ingots have been assignad ss the average scrap losses in

the Soviet munitiens industiies, For cawparison it might be menticned that
’ \ X = 4 ) o )
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the serap loss in the United States frem gsteel ingot to end product is no
lesa than 84 percent for & 57 ma AT gun, 51 pervert for & 4.5 inch field
gun, zrel 2e high as 22 percemt in cortaln specisl-purpose weapons, The
average carrent, screp loss in the Unibed States is 42 percark for sl

- arms, aminivion, artiliery, wehicles, and tanks. It should be negedy
howewer, that these serap losses were considerably higher at the beginning
of Vordd War II amd have been reduced only as a result of irtensive re~
search and technological improvements in the course of World War I,
Ancther domparisan used in asaigning 65 percent as the average scrap loss
in the U.S.S.R. is the Bofors plant in Sweden, whers the scrap ioss ix on
an average 65 percent in the preduction of artillery, A specific example
of the scrap losz in a Soviet plant {Kramtorsk metellurgical plans) indi-
cates thal the scrap loes is at least 65 percert. ‘

. , ‘Thus, although it is believed that the figure 65 nercent-
. stesl scrap is conzervative when applied to the Soviet munitions industry,
it is Wy no means a fimm figare. The scrap percentage (L5%) ssaimed to
Soviet eluminum marufactures is slightly higher than that of the Undbed
States industyy, | ; T

b. oL

 The calculations leading %o the estimahes of FOL and Dissel
fuel censumption of the Soviet Cround, iir, MVD, and FVO Forces as given
in Chart III, were based on the following factore: , , .

: (1) Number of wvehicles actually used by administretive and
tactical organizations; , -
(2) Mumber of miles travelled per vehicle in wimber {5 momths) .
ard in good weather (7 months); .
" {3) Mumber of gallons per mile, per vehicle (& miles per
wehicle) . : ‘

By applying these factors an estimabe was obtained of 4he
mobor fiel consumption of the Sovist Ground Forees, ¢he. The amount of
Jubriésnts required ia considered to be 10 percert of the motor fuel cone

» sumad. Addibicnsl gasoline required for miscellaneous purposes is sabi~
rated to oqual five percent of the tobal mobor fusl requiremsnis. Similar
methods have been used in estimating the Diesel Fuesl requirenents.

‘It should be pointsd out thab it has been ssbimated thab thers
will bs & glight anmal increase in the emoumt of gaseline and Iubxlcants
required for the Ground Forces from 1949 theough 1952 s the mmbey of
vohicles now assigned to the Ground Forees iz below /8 requirerenta and
is therefore expacted té increase, No increass iz anticipated for the Alr
Foree, ths MWD, and PVO,

¢. Technical Persomnel

Technical personnel is defined as theb personnel required to
stafl evtimated military organizations, Tt dose not include skilled werkors,
bt orly the professiomal enginesr-technicion groups.,

x - 5
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The mumber of technical peraounel currertly required oy the
Soviet Cround Forces is estimsted o be 6,000, T& i¢ considered that the
~TA0 positions am ﬂ'lexi but th:rb a portion of the positions are ceiupisd
techniciane who were given acéclerated courses during vorld Jar II. No
1ni‘ iiation 13 aveilable on vhich to bage an estimate of the amnual reduce
tion throggh rvebirements and deaths. The ootimated requirancite are broken
dovm as follows: '

r

i

%

Table 3

ESTIMATED REWIREMEITS OF TECHNICAL PERSONTEL CF THE SC)VIF']T GROUND FORCES

Armies and Military Districts 3,000
4asigned to factories . 1,500
Assigned to Ministry of Armed Forcos 500
Assigned to speeial projects KOO
: Headquarters, occupation forces - 200
On loan to satellite armies 100
Paculties of acaderies 300
Total 6,0()() ,

The am:ual mutber of graduates of technical personnel for the
Ground Forces is estimated to be 0, comprie ing 775 frem military dnsti-
tntes and 125 fram universitics. The military institutes, with setirgles
of annual gmduate.a zn'e given ‘oelm: izﬂ. Ts.bla i.;c 3w gslr he ‘m ueff hat

t?"a technical s@:ﬂ‘ﬁ ces mr x* z‘nst "“J‘L'»:"SQ& :w rpad ,w awdi es,, '“he
total of €00 gr'!.duates ra:r yeor may, dherofore, e cmnic‘am‘.ﬁy higher than
the actual net gain of new technicians, L shonld alse o nobed that schools
other $han those mentioﬂed in Tabis L frain officers for operetional coammands
in signal, engineering, artillery, sic.

, Table L
HIGH R TUCHMNICAL INSTITNTES OF THR SOVIST GROUMD FORCES
: Mumber of Anmual
Hame of Institute Graduates
Pudenny Flectro Technical (Signel) Acadeny 150
Fulbyshev Enginsering Ac&dmy 150
Dzerghinski Artiilery Acadenmy 75
Kaganovich Transportation Academy 150
Nolotov "msrtermaster Acaderny - 50
Stalin Tank and Mechanlzed Academy 75
Veroshiloy Academy of Cherdeal Dafenas 125
TOTEL 775
X eoé
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#*%¥  Decimals have been eliminated in giving the totals in steel requirements by type of equipment.

{IBCTL VING MVD AKD FYL)

I¥ AONTYION POR GROUSD AND ATR FORCES

Amsp 1t ion

0.0.0.5, OieAlL ARV ALLBUIBUN HW/EEENIUY 786 WIAURLD AL RLANEA FALED AD s [T1IOR

E bl R D s o moore OTEMUL OF MYETeRT I SR
. INCRDEYT T o 37 § of Totg} e
of troope storage ** — Bteel m {ma Bteel Alumiomn
Ttems Items Thema " - nwun”h” Ttems Ttena fTTRET temo e Mgglom ety g, e e ] ]
J0M 006 338,50 25,000 19.8ess 0 3 12 160 12,840 5 15,200 1.k 0 s 1,693 .38 4 24 [
1,676,000 4,296,160  A23,000  1,3k1.0eea o 3 07260 372,720 5 83,800 16 ° 10 829,616 389.7 o 1,807 0
33,000 1,619,850 85,000 269 e ° 3 257050 39,950 5 A, 730 18.9 ° .3 8,399 3.8 0 2 °
:Cmm 218,531 9,000 10.7sse o 2 2823 6,171 6 8,469 15.36 ° 20 33,706 19.3 0 103 °00
27,1 79,333 7,000 25.4eee o 2 "555 [ e 3 1,64 3.01 0 3 397 TR o 29 oy
10,190 37,568 6,000 10 o 2 20k 5,796 6 611 2.77 0 .5 .0 1.3 0 14 0
22,105 38,174 1,500 A5 0 2 M2 1,08 A 654 22 0 .5 191 .7 ° A32 ‘e
8,6 27,7178 1,500 673 0 2 7% 1,326 s 348 31.5 o s 139 2.6 0 719 [
1,660 12,801 2,000 1,800 0 2 33 Q%67 @ & 66 12 o R 57 10.3 0 1,602 =
10,800 19,167 500 1,135 [ 1 108 392 3 o 110 .3 3 96 19.55 087 1,263 5.0
6,930 17,293 500 %°0 a3 1 [ a3 5 37 15.3 16 .5 87 8.8 .039 564 LON
1,120 9,667 600 360 o 1 1 589 5 56 8.89 0 .5 A8 7.6 0 376 o N
8,080 20,157 800 896 3 1 81 Tig s X0k 1T 0 .. 101 A3Lh 0 1,113 4
T20 3671  Wot Prod. o 0 € A3 Nooe 18 130 176 L1735 B 23 31.8 .21 208 1.6
2,000 5,080  Not Prod. ¢ 0 2 % ¥ooe 8 160 156.6 36 K 1 14,36 .03 178 K]
3,960 12,920 706 3,178 0 1 60 &o b 298 ko .68 .3 65 ur.2 L6 3,833 AN
k8o A28 B0 1,816 0 1 b 9 5 2k £3.% .05 K 21 38.8 .0M8 1,898 .
T°0 8,379 800 2,536 0 1 7 193 3 36 6.3 .08 .5 22 39.7 .0k9 2,60 .
1,170 3,6k2 960 27,8%0 560 6 106 [} 18 319 518 L33 5 18 33.00 247 28,851 s
1,000 3,470 1,000 1k,3%0 0 1 10 950 3 50 106.5 1 3 17 37.1 039 15, 6k .
A20 k168 200 1,270 0 1 IS 196 5 21 0.k ) K 21 30 O] 1,370 A
3,700 1,729 200 Ast 0 1 51 13 3 205 213.3 Nm .5 % 53.08 .67 722 WI
€50 7,1A3 820 19,M6 21 6 3% 381 18- 17 318.% 2.1 3 36 97.2 &7 19,86 23.
1,572 3,593 200 T26 A6 1 16 184 3 9 35.6 [] K 18 8.03 [ 0 P
1,200 8,91% 30 170 o 1 12 38 5 60 T0.% .1k 3 s 5.3 .109 293 20
1,360 4,708 30 3%0 o 1 L3 36 3 6 166.2 136 5 2k 56.6 .03 563 -
2,340 2,260 20 19,86 21 6 1%2 268 18 a7 1,0M 8.29 .3 u 30.73 203 20,721 29.%
T2 513 30 516 o .3 4 30 2.5 2 8.8 L00A .5 3 2.2 006 537 -ory
M 30 30 1,22 ) .5 0 30 2 1 5.7 e K 2 10.18 .038 1,280 .
8 230 10 182 o 25 0 10 2 1 6.5 .oe .5 1 7.8 2 196 .
» 180 10 o8 0 ) 0 10 2 1 7.8 ] .5 1 7.3% N x23 .
12,635 26,926 3,600 11k 480 180 6 758 2,8h2 18 2,27k h,126 31 .5 135 254 1.8 118,630 2354
2,010 k37 600 27,780 30 I3 121 ¥79 18 IR 96X.6 6.9 .5 o 60.% Ry 28,825 36.9
2,133 508  Eot Prod. 0 o 6 164 Bone 10 n 2%.8 "3 K 3 .23 .006 25 .
270 952  Wot Prod. 0 2] 6 1% Nooe 18 58 FY J11 s 5 A3 .010 L} .MR
®0,600 131,002 30,000 81,600 690 [ 19,236 10,764 12 IBAT2 1,783 87.2 5 én 29.7 1.48 83,375 T78.65 4
12,570 2,536 1,200 9,8k 27.6 6 5 k6 18 2,263 2,0%2.6 15.39 5 13 1.9 .086 11,90k J.ﬁ
29,030 89,774 3,000 2,500 25 [3 1,7%2 3,258 10 21903 26.3 3 5 2% 2. 056 2,529 ot
4,060 11,060 800 T2 o 1 hotd 360 3 1,320 5.9 0 = 5 .7 0 78 0 ga
2,058 257M 50 % > 1 251 2h9 1 1 ni 5.68 = 129 5.8 2.9 17 33.58)
57,400 66,390 3,000 25 ns > 2,870 2,130 20 1,580 ° 26.0% ) 132 0 .75 181.79, .
v -
Yot Voight {Sounded Totsls) 333,000 Lo @
Bcrap-57% of Steel and 49§ of Alumism Groes 653,571 1,513 )
_ _ _ e L Gross (Ingot) 1,008,571 3,363 ow
L g L A w‘ L)
191,28 ko2 029 15,000 11.qees 0 5 1,657 7,383 5 9,571 2.2 [ b3 2,010 6 ] 15 o @
6k ,030 160,237 12,000 38 wes 0 3 1,921 10,079 5 3,202 2.9 Qo 10 16,02 15 0 56 ] R
13,770 10,071 13,000 51 ees 0 3 M3 13,351 5 669 31 [ -5 350 16 [ 51 [
1,709 6,398 1,000 L.ipees [+] 2 3k 9665 3 103 1.86 o 20 1,280 2.32 o 5 L
208 768 100 36w 0 2 » 96 6 13 @ 4 ) 3 .007 [ 0 o O
9,900 28,706 3,000 3.Geee 0 2 198 2,802 6 59% 1.08 2] 20 5,71 10.h2 o 15 0 L
25,000 60,500 000 A Gosn 0 2 500 3,500 6 1,500 2.7 ] 20 12,100 2L.9% o o] 0
13,000 33,720 1,500 1C.yese 0 2 260 1,2%0 6 780 2.8 [ T 149 .61 [ 14 o o)
12,000 33,780 1,500 10, 7e0+ 0 2 2k0 1,260 6 120 2.6 0 ) 165 .61 0 s [+
500 85 100 8 a 1 5 » 5 2 1.9 009 5 3 .26 001 80 1@
Kot Voight (Rounded Totals) 280 1O
Scrap-6%% of Steel and ML of Alumimm Gross 2
Groes (Ingot) m M lmlrp
Q.
Istimated 10 be 30 percent of the totel weight of wespome for Grownt end Air Farces Kot Weight (Rounded Totals) 105,56k 555 A
Scrap of Bteel and &% of Alumimm Groee 13 L3 1
Cooss (Ingot) u%.wﬂ m.& e
(]
300,000 0 Fot Welight fpounded Totsls) 300,000 (<] u
Bcrep-6%% of Bteel snd A% of Alumimum Gross 000 o 4=
Grows {Ingot) ﬁug B c
3]
GRAND TOTAL: XET VXIET 19,28 2806 (f)
‘BCRAP 1,809,918 1
s (nvocr) IR
¢ @

Date end equirment in hands of &ir Force troops have been sunpiied by a-2.

Per 1,000 units.

Steel and aluminum requirements for each item, production, and storage inventories are I.D. estimates.
#hile the steel and eluminum requirements for each item are believed to be reasonably accurate, estimstes of production and storege inventories are conjectural.
Copsidered to 1lnclude weapons in permanept inland (non-naval} fortificetions.
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® TOP SEEY ™ ®
= : -
o . J— —_—— o
o CHART I1I L o
Q- =
N g N
M ESTIMATED POL AND DIBSEL JUEL CONSUMPTION M
=0u SOVIE? ARMED PORCES (EXCLUDING NAVI)® W
(=4 I¥ METRIC TONS .
g e S
<L 19%9 . | 1951 <<
~ ; P | :
CATROURY ARNT AIE FOBRCE WD FV0 TOTAL CONSUMPTION CATEGORY ARNY AR FORE VD b307 TOTAL 8%
L REQU I KEMENTS : : _EEQUI 1
MotTPruel 902,600 182,000 114,000 59,400 Hotor Fuel 945,700 i 182,000 114,000 9,400 o
Sim.. 90,300 18,000 11,400 5,900 Iabes 94,500 18,000 . 11,400 1900 W .
x»-guuoon. Uses 145,100 6,000 5, 700 2,800 . Miscellanecus Uses 47,300 © 6,000 - 5,700 2,800 o
14 . _ 65,100 1,592,700 0C
otal 1,038,000 200,000 . 131,100 6,100 . 1,443,200 Total 1,087,500, 206,000 131,100 . =
= : . <
Diexe) Tuel 167,500 33,000 i Diesel Fuel ‘ 182,500 33,000 O
Labeg, W- 18,500 3,000 ; dee . W.. 24,500 3,000 o
:».-o“w!».oon- Uses) B Miscellaneous Uses) . co “
[ . ) 1 a6 243,000 O
Total 207,000 36,000 s
No«& 186,000 36,000 _ 222,000 o 7 :
o (14
t ) —
_.m 19%0 1952 _.m
g«‘ PV g ATR JORCE' WD FV0* TOTAL CONSUMPTION -~ CATEGORY ARNY ATR TORCE ND PYO TOTAL 8-8..%@2‘ )
>0 ) " REQUIEEMENTS = ‘ - . .
MotoQfuel 919,800 182,000 11%,000 59,400 " Motor Fuel 962,800 182,000 - 114,000 59, o -
Q : e o "
Lube, 92,000 18,000 - 11,%00 5,900 Labes S 96,30 | 18,000 .o 1m0 5,900 -
M scgllenecus Uees 46,000 6,000 5,700 2,800 " Mucellaneous Uses 48,100 60 T 5700 2,50 PR EE R
Qotar 1,057,800 206,000 131,100 68,100 1,463,000 . sotal 1,107,260 206,000 131,100 68,100 1,52,500 @ -
" DiedfT Tuel 176,000 33,000 i, Diesel Tuel 197,000 33,000 c
[1] I ; ) - .
Lal ) 22,000 ,000 i labes ) ) S .
s )] ) . 3 ; ). 20,000 3,000 n .
Miscellaneous Uses) s . Miscellanecus Uses) . o . oE
Total 198,000 36,000 . 234,000 Total 217,000 36,000
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*.. The Problem

The problem is to derive-estimates of the quantities of raw steel,
raw aluminum, petroleum supplics, and technical manpower requirved Ly the
Soviet Alr Porces for their operstion and madntenance during the pordocd
June 199 - June 1952, The following items of Informsiion arve gpecifically
requested: | ) , «
8. The 1%9 irwentory of 21l Joviet Air Forces sunipment and
supply estimated to be on hend’snd in reccrve, by iten, and by tons of
steel ard alumimm represented. ‘

b. The estimited armial production by item ty Lons of stesd.
and aluminum yequired,

¢. The estimated ammwal replacemont rate for each itenm.

* 8. The sxpected imvertory held by ths Soviet Air Perces in
1952, by fbem, by tons of steel and alumirum reprosented,

e, Curreni armual requirsments of the Soviet Ady Furees and
Civil Air Fleet for petroleum, oll, and lubricants, for alrcraft only.

R % Tha‘tec}mical nanpower necessary to sbafl
Forces technical crgsnizations.

2. Hypothosis \ '
It is postulated that, during the Junz 1949 - June 1952 perdiod,
the Soviet Union will wnot be engaged in achive preparations for war, bub
will rabher malnbain ite Alr Forces ot a strenglh deemnd mecessuxy to
contime progress in the ascomplishment of their aims without resort te

&Ly

wars that s, d continuation of the metheds of bhe go-called eold war.!

3. Discussion

&, Natupe of Data, It iz of prime importance to maks quite
clear that all gt.a contained in this repord are ggblmabes. Due to the
well=tknow Limitations of inbellipence informatlion, Thess estimsbes oone
tein a greater or lessar mergin of error. Tt showld be noted, furthermore,
that, the estimates presented here will change az new information betomes
availabile and as further sprerbunily iv afforded %o study the problem under
congideratiot. : . : ‘

b, QMethodoiogr. A complete explamaticn of the wmethodslogy employed
in the preparation of this report and 4 presentablion of the many calculis.
tlons made in arplving a2t tho estimbes sve oo lengbly to Yo seb forth heve,
However, the sbteps talwn in deriviog stesl and alundmm requiremends ave
oublined brdefly, as follows:

‘ X -
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(1) Since invertoriss of all items of equipment en hund and
in pessrve for }he 14552 pericd were given, as woll ap ammmal replocoe
ment rotes for each item, it was only nezeegsary to apply these rabon f
invertories (with due regard for predicted change In inverdory) o wbhaks
estimabes of ammal production, ‘ ’ ‘

(2) It wes deterrined fram U, §. industry what aquantidies of
steel and alumirmm are required to produce an ftem of & given desceription.
In the case of aircraft, for example, it was found that the wei hted Average
amount of ahmtgmm embodied In a2 complete aireraft is apr rately 062
pounds per pound of alrframe weight and that the weighted awersge gross
rough weight of slumimm required by an assembly plant per pourd of sirfrome
wéight produced 1s spproximately 1.33 pounde. The figures for stesl are ‘
1,23 rounds and 2,02 pounds, respectively. According to Alr Msterdal Command,
currontly produced Soviet aircraft have 4 materdials camosibion sl 2lar £6
that of U, 8, aireraft. Tt 'is,therefore, & vilid procedure %o épply U. S.
weiglt ratioz to the Soviet aireraft industry.

- (3} In the process of commrting raw ingot reteld irto ftems of
militury equipment, there are thres points at vhich the weights af the matol
méy be measured, This follows from the nature of {he rrocesses Involved.
Steel and aluminum are produced at the open hearth {or Bussemer) wilant and
at the alumimum plamt in the form of ingets. These ingobs ave then milled
to produce sheets and shapes, wire, rod, tubing, ebe., and in the ecourse of
this operation 2 certain amount of metal 1s lost as scrap; a large part of
this serap, however, 1s recoveraltle, The finished sheels, shapes, ate., sre
sort: to the plarts mamifacturing aireraft, armaments, ebe., amd in the fabyd~
cation protess a further scrap ivss 1s experienced sc that the net welsht of
motal embodied in the finished product is considerebly less than the gross
rough weight of sheet and shapes 1584111y received by the factory. %The
three relevant wedghts fnvolved are thus: ' S o ‘

25) Yelght of ingot metsl. o : ’
b) Teight of Lhe metal in the fowm of sheeb, shapes,
" etc. This is known ss the gross rough welight.
{e) Weight of metal actuslly embodied in the finished -
product. This is known as the net finished weight,
In this study the appropriste weight ratios wers applled in order to derive
all three measures for estimates of the mantitles of metals reciired for
anmual production and meintenance of Soviet Alr Teress smuipmert., The 1048
and 1952 invertoriss, however, are measured only in terms of net finished
weights, for cbvicus reasons, : ’

Ce % E?? tes, The desired estimates ave get forth in the order
veruived in the steterent of the problem. Wearly all fipures in this report
were derived in part by the use of ratios and percenbages and sre carrisd
out to the last whele integer for the sake of arithmeties) consistency in the

tabwletions. This apparent precision ls DT an indieation of Lhe sceuracy
of the estimstes, any of which may be "rounded off" to sult the purpose of

the reader,
I~8
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ds The 31.31‘1911501%» The inverdory by itan haa not been reduced to
minor ltems of supply. welght carputations for sireraft are bescd
upon U. S. planning factors. Currently produced Sovlet aireraft rove o
moterials compesdition similar to that of U. S. aireraft. The U.9. weight
planning factors include the mumber of engines, sparc parts, etc., expected
to be required by the aircraft during its nomal lifetime,

(1) %&_&nﬂ. A detailed stotemsmt of Inventery of
Soviet Air Forces e . in June 1949, by item, by tonz of steel and
alumbnum represanted is presented in Annex I. The following tabulation
providas the data in condensed form:

Adreraft ‘375000 89,971 145,351
Armsments . 1,006,251 2,668 -7
Trucks & Trectors L8,252 159,300 . 1,150

- Total Tons of Materisls 251,939 - hb,u68

(2) Estimated Anmal Production, by Ttem, by Tons of Steel
and &%F R?regexfgea. Detalled estimates for ﬁeiags iem zre presented

An Amex 11, The following tatulztion provides the data in condensed form:

1/ This is an estimate of the weight of materials embodies in equipnent
already produced. The annual requirements appear on Page ¥~10.

X9
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SOVIEL AIR FORCRS - ESTDUTED ANWUAL OUTFUT OF EQUIPIENT 1049 « 3472
L0, ESTRVATED STEET, AND ALUNTHUM HEOUIRSIENTS FOR PRODUCTION ji

MAINTENANCE OF Boy IPHENT

VETRIC TONS OF MATERIALS REOUIRED Fo§
DUCTION AMD MATNTEWAICE

ANNUAL

L R il
IBAR & TTRM  QUTPUT  INGOY  GROSS | AT JGOT SS Nl

June 49 - June 50 Y ;
Adrcraft (a) ;226 b) 32,256 19,641 e) 21,238 9,500
Arms 53,200 &3 o’ *268 fe; " !
‘ 28,608, ‘ 253

Tracks & Tractors 4,400 (v) ( ) 15,13, e) { ;o L2

e,

-

Total Materials 93,630 60,860 35,043 25,585 21,491 10,019
June 50 - June 51 o

Adreralt 65004 (v} 32,778 19,959 (e) 21,58 10,061

Arms 53,200 J(b) ( ° ) 268 (e) 3 1
T (283602&) ’ 253)

Trucks & Tractars 4,400 (B ( ) 15,134 {c) | Y} 18

Total Meterials  Sh,h%% 61,382 35,361 25,994 21,835 10,180

June 51 - June 52

Adveraft 5,878 (bg 3,829 21,208 (c) 22,932 10,650

Arms 53,200 {v ’ 268  (c) ) 1
- (28,604) - 253)

Trucks & Trackors 4,400 (v) { ) 15,13, (o) / )

97,589 63,433 33,610 27,601 23,185 10,809 .

(ag Denotes military eognizance sireraft only.

Ingot weight of steel cannot at this time be broken dvwn precisely
by ltem. A%g;g; appraximstion may te secured by multiplying net
welight by 2.66. : ' o
{e) Ingot weight of alumimum cannot at this time be xoken down by item.

A'raigh approximation may be obtained by multiplying net weight by
26 .

_I!/ Based on the above table, the votel reynirements of ingot steel
for the calendar years 1949-1952 are: 93,186; 94,017; 956,011;
99,215 tons respectively, and of aluminums: 25,381; 25,7923
26,800; 28,451 tons.

X~-1l0
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(3) Estimsted Annma) Replacement Rates. Fstimated anmal

replacement ratas for each item of SOTLGh ALT

Forces equipment are s

followas
IIEM

Lo

AIRCR

Pighters
Attack

Light Bombers
Hedium Bomboers

Transports
Miscellaneous
Stored Aircraft

Amgg._m ARMAMENT

7.62 mm Cuns
12.7
200
23.0
53.0 .

GROUND MEAPONS

Pistols
Rifles
Sub-machine Guns

Light Machine Cuns
Heavy lMachine Guns

TRUCKS AlD TRACTORS

ivém orYy as o .9
by tons of steel end alumimm represented as shovm in Annex IT1.

ES‘I‘B’ATI’.?) ATNUAL
\CEMENT RA

HRBNNND

W RS\ &

following tabulation presents the data in condensed form:

X=-1

TOP SECT
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RCES - FOUTPIZNT DNVENTORY, JUNE 1952

NET VIBIGHD? OF VATERIALS
EMBODIED IN EOUIPITNT

NO. ON HAND

' ‘ ) 11 ALTHINUTS
TIEM © & TN RESERVE
Afrcraft - 37,000 108;365 54,623
Arms 3,132,145 3;235 © 9
Trucks & Tractors 52 ,4,86 172,853 1,207
Tota' Tons of Vaterials 284,453 55,839

———
s

(5) Current Anmal Petroleum R%‘ ments, DBobtimates of
current anmal pe eum requirements of the et Alr Forces and
Civil Alr Fleet are shown in the table below:

ESTIVATED CURRENT AMMUAL PETROLEUM

U IEEENTS
IN METRIC TONS "

. _ REVIREIENTS

TTE . Soviet Alr Forces  Civil Adr Fleet  Tctal

Xviat:‘.og Gasoline

70 octane 10,000 - s s 10,000
87 10,000 200,000 210,000

a | 1055000 —_ 105,000

g5 65,000 o smin 65,000
100 | 22,000 I 227000

Total 212,000 200,000 412,000

Aviatlion Ksrosenc 20,000 - 8,000

Lubricants 8,000 5,000 13,000

TOTAL | 300,000 205,000 505,000

N L
X -12
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(6) ZTechnical Marpuwor, Reguirements of the Soviey
Forces fop termnical PENPOVET B ﬁs:wm'mw as follows:
A3y Fm"oe h&nmmf Beanired

Hilitary Alr Foyce ' ’ 2,'?00

Long Range Adr Forco

F.ig.mor Defense Yorce 6;0

Naval 2ir Force . 23 s
TOTAL 5,000

e. The Sovict Nayal Alr "r,>rf:.-v Rmhwu‘ snta. The Sovied Nowal Ade
Faree 1s o componmrt of Ghe SOvVLeh ALr Forces and its mequirements fow
steel, ‘alumimm, avd pebroleum suppliss are included in the Soviet Alr Forese
tobale, The estimated vequiremerts for the Soviet lNaval ﬁu.r Fezes sve Foage
toen (14) percert of the steel and aluminur anoi 'ig deen (18) pmesnt of the
petreloum suppiiss requirements of the Soviet Air Fopces.

£, The Problem of Sewap ’xewlu T¢ should be noted that the ingot
welght of stesl ond aiw mingn required & Tor Lhe Seviet iir Forces doss not
represent. a nst diain on the Soviel eccnomy. This I8 frue beesuse net a1l
of the scrap metal, whish s equivalent %o the difference Lebween ingol
woight Initially requived and net fidisted weight finsdly embod in the
corplased produchk; represents a Juw\, It 1o proteble that the Soviels re
cover from 60 par cend Lo 80 per comd of the sersp mebal. The sersy sbeel,
of course, can be used in converters and open hearths in the prodmeticn of
new ingot sbesl. The sorap a.‘l;s._.y:s:«.mw-, howevey, can be umd c'mly in the pro-
duetion of secaxﬂcw,)r alumimm which iz a-xferior o primary almmdmmr o many
uses and cannet te subsbitubed F’cr it in-certaln other ases. Some sesondsr ATy
metal, however, can be used Lo mm, $4Y, pots and pans, tlms relsasing pri-
wary metal which mii;ht obherwise have been conzumed for this porpose, A
further factor %o te coneldered *c that &s sireraft and otlwe ftems of saquldp-
mart are discarded; they are Lhen soawces of sorap metal., The ,,mﬂ.em raiged
here shovld e made the subjeet of carsful study in the fuburs 1’1 oxday Lo
arrive at an estimate of the net deain on the economy of the U.5.8.R, ene
tadled by the support of its Air Forces,

&, Conelnsions

Coneluslons abe presenbed muwrically in briel suvmmsry Ffom.  A2L
figures are estineies,

8. Stee) and f\‘immfm Romirenente

L 13
TOP SECRHRET
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SOVIET ATH FORCES, 1940-52

STEEL ATEOMINGY

puiod ocor  GROSS BN DEOT  GRISS  ED
Bribodded in Inventory . o
o 1549 : () () 2BL,9% (b) (b) 46,468
Required for Product:lo?g ) )
& V=irdenance, June w 7 ’ ’ . :
Jrne 30D ’ ' 93,630 50,850 35,0b3 25,585 21%.,5?1 10 ;,0.3.*5?
Do. June 50 - June 51 94,34 61,38 35,361 25,99k 21,335 10,180
Do,  June 51~ June 52 07,580 &3,433 36,610 27,601 23,135 10,909
Embodiad in Invenbory ‘ . ! ~
{o) 284,453  (b) {b} 55,832

June 1952 (b}

(8) Dwludes all equiprent (aircraft, ammamert, vehicles, on hand and :

TOSCIVE) o
(b)  Does not apply.

b. Amual Petroleum Recuiremsnis

Hett*__},/c Tons
Soviet Air Fuorces 300,000
Civil Alr ¥leet 205,000
Total 505,000

6, Technical Parsomnel, Five thousand are vrequired.
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58,050 21,668 251,939 86,468

24,800

. 193,889

TOTAL TONS OF MATEBRIALS
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g, SVIET NAVE, 1949 - 1952 . ONI SRSPONSE 10 JIGH - 330

3. In accardance with JIGU-130 a study of the present Soviet i.omntory
of Novsl equipment, and the requirements for stsel, sluminum and nov hours
of lehor for the sstimated construction progran from 1949 to 1952 and the
estimated annual POL products requirements, ie submitted herewith. That
part of the study that applies to the Soviet Naval Adr Force 1s being sub-
nitted as a separate section of the response ty JANAID,

2, JIC 435/21 lists 87 destroyers and 55 destreyer escorts. Table I
lists 89 destroyers and 58 destroyer escorts, This variation is aceounted
for in Table I by including two destroyers and L destroyer sescorts %o Y
scrapped bhcause of overage plus the acquisition of one destreyer escort
from I’flalyn

4. The Office of Waval Intelligence hus recently revised ibsc aabimpte
of ths Soviet submarine flest by dropping L "A® {lass sulmarinés because of
overage, changing the presert total of cperational submerines from 281 to
277, Also the 57 satmarines previcusly believad Lo Tz ava@lable for traine
ing have been delefed in the new ogtimate of total submardne strength for
1952, The ONI estimate of the present Sowist sutmarine strength is therefore
reduced to 277 in 1045 and to 378 in 1952, including obsolescernt smbmarines.

4. Seéversl ships listed in the new construciion program are now partially
completed, Informotion indicates that work mey progrsss on one ship for'a
short +ime and then ghift to snother before again roturning to the first.
Becauge of thiz "piscemeal” type of work it is inpossille to estinate & come
pletion date for each ship. However, it is possitle to sstimate from pasgt

. performances the tetel mmmber and types 1ikely to bs completed over a perloed

of years,

"5, Tt is not possible to sstimate the quantity of metals imvelved in
the congtruction of the present building and Fitting oub sards nor the amount
likely to be used in modernization of axisting yards and in the consbtructicn
of new yards, It 1s known that uilding yards do exist and that in the years
prior to Torld War IT their ontput oxeoedad the estimated construction program
used in Table I,

X135
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CANGREASE TN OM, CONSUMTPION USSR WATY DUS Th IVNCRTASE

-t

I TR OF yrosmry

{In Tong Toms|

Inereased Incyease Tn Inwrease Tneresse To

Irevecs . Tacrease In

To End of 1945 Oil During 1950 Ci) During 1951 044
4 — 1O Congwrptien 1980 Congamtion 1951  Donsumotion
Barileships 1 13, 5."35?
Horitor
Cruisers 1 8,410 2 17,820 3 26,730
Dagbreyers 5 26,800 9 L8250 12 64,310
Desteoysr ’ E ’
Bacoroa 2 5,000 7 21,000 7 21,000
Submerines - . g ‘
(Diegel Oil) 3 38,016 37 30,072 28 25,568

. Sinor Combat % - : -

fowdliarion 160,500 256,000 33,100
Lab Oid 1,500 2,33 3,000
TOTAL 22,726 38,466 TR 5T

The annuzl rate of consampbion in long hons as of the first of
damiary for the following years sre given belor by adding the incresges as
JBT2,167 ez given in Table IV come

shown in the above table to the totsl 2

piled as of July, 1949,

- 1950-mmmeisse

L9 Bermtemn

2,67267
21,726
2,913,893
2,913,893
38, 468
3,296,359
3,298,359
LT BT

v 3 » 76“: ] 906

X - 17
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XI. APFEIDICES

Apportliz 1 ~ Steel Requiremsanis

3

Appendidx 2 twthod and Basis for Bstimetbes of Transpordation
Aluminvm Regquirernents

Potrolewn Bequivemendts of Soviet Agrieuliure
1949, 1950, 1951, and 1952

tothod and Bosis for Esbimates of B3R Blesizle
Power Regulpemonds for Transportation

Appendix 3

§

H

Appardix 4
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APPENDIX 1
STEEL REQUIREMENTS

Agriculture and Agricultural Machine Construction

It is assumed that Pagriculbural machine consiruction,” a category used
by the Soviets, includes combines, throshers, mowers ami the like, wieveas
the category “agricultwre® includes such equipment as plows, barrows and
sicklcs. The Soviet book "Fotreblenie Chernykh Metallov v SSSR," Muskva,
1940 usss these two categories in tables giving the prewar rsgnlremenis of
steel by the various industries:

USSR: Conswmption of Ordinery and High-(rade Rolled Stesl by
Agriculture and the Agricultural Machine Comstruction Induserny b
{In 1000 metric tonsz) -

v

Agiculmralg Agr. ‘éagi:iii &ggzsm ‘Eziﬁdgn?wz Ca:c,ego.,.ws
Building Building Pudlding i

Year Totel Coustruction Total Comstruction Conmstructios Ceastrustion
1932 238.0 234.2 53.8 b7k 291.8 2816
1933 25,9 24840 8h-2 76,9 3351 323.9
193k 254.56 25302 127.3 116.2 36i.9 3654
1935 37h.5 373.8 128.7 115.5 503.2 Lig. 3
1936 572,.5 570.9 118.8 10209 69103 6728
1937  572,3 571,08 137.7 98,0 690.0 56,8
1938  L78.9 LT84 1.6 83.3 593.5 36407

The average annual rolled gteel requirement for the two categories fov
tk}@ years 1934 to 1938 was 572,000 netric tons, including consiructiorn, and,
553,000 metric tons sxcluding constructicn. 1 ,

Production of agricultural machivery and squlpment in 1950 ie planned
at 1,264 million rubles, This is 112 percent above the 1937 (nighest prewsr
Year in berms of ruble value) level of 597 million rubles.

It is considered uwnlikely that the over-ail 1950 production soal Low
agricultural mechivery and equipment will be wed. Actual plarmed prodastion
of three items are given for 1950 and compered with 1938 prodouction:

Plan 1950 as

1238 1950 centaga

(wnits) inits) T
Tractor plows 72,800 110,000 . 154
Tractor cultivators 64,800 82,300 i27
Tractor seeders 40,883 83,300 26

Derived from "Potreblenie Chernykh Metallov v SSSE,Y Moskva, 1950, pp 20
to 23, inclusive. ‘
Data for 1938 incouplste by about 3+l percent.

SN
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it is estiméted thet the total rolled steel requirements, incliding

builiing censtructicn, for the produciion of agricultural machinery ang

squlpseit will be as follews for 1949, 1950, 1951, and 1952:

Taar Rolled Sieel Requirawents ‘ Perc:ézr‘;age

- (in metric tonsy (TS0 =706}
hverage 193430 ) o 572,000 ) 100
ish9 o 658,000 113
w50 : 7k, 000 130
2951 858, 000 150
165

w5 9kli, 000

fracter Industry

The informatien on prewar rolled steel reguiremenis by the Scviel tractor

industry in the book "Potreblenie Chervykb Metallwv v SSSRP, Moskvs, 1SLO,
Ppo 20-81, was examined for ons yeer (1938} in order tc determine if sieael
for tenk production might have been included in the tractor requirement.

Tractor production in 1938 ig estimated to have

te estlonte the breakdowm of 1938 tractor production by type and weight of

tractor; the distribution of trachors by make, as of

as a base;

been 58,3009?;/ in ordsy

3 January 19h1; was used

Rumbers in ; : .
Meke and Moded Parcent of Total .@"’ Welght of Tractor i/
‘ in KiTegramsy
Universal ‘ 1R 2,000
STE=¥uT2 Gioh £,630
O Ese=B0 ’ 2.0 95526
SERTZ-MATT ‘ . 6.0 | Ly800
CRIZn8-65-D12 2.8 10,500
RUT 212G ‘ , 2.0 55000
Cirrz-50-65 05 11,200

. It 1s assumed thef the production of tracter
neavier medels Vo serve as military prive movers
wted that the 1938 tractor production wes di

i/ Seg "Draft Power
Department of State, p. 20
2/ From Table 6 %p. ;

:%j From Table 3 {p- &

e o

2

A1
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1
501

in 1930 tendsd towsrd Lhs
the event of war., It is
ributed as follows by

5) of source cited in Tootnote /.
A £ LR | 3 W‘!'z'
1} of source cited in footnote & e
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@rz-T26
GnT2-5C-65

20
20
10
13

2

In order %o oPrive at the total welght of all tractors proluced

the following procedure was followed:

Eot. % of Total Ho.

Total Tractord

Mool Produstion Frodus

‘ {(Units
Univarsal ot of 58,300 =
STL~ERTZ 308 of @ =
CnTZ-5-60 208 of *x
SKnYZ-FATI 208  of "
CuTZ-5-65-D-12 10%  of a0 a
EhTE-12G 3% of- v g
Of i} -

. CnT2-56-6% -

Potals 100%

Ho. of Tractors
of Speeified

x

o sy

in 1938,

Weight of  Walght

- One of all
Traetor Tractoys

) Tg?ingrams) {Metric Tong!

2,000 = 5,830
2,630 o 15,999
9v525 = 111,073
4,800 = 55,968
10,500 = 61,215
2,000 = 37.%885
11,200 :’ 13,059
331,039

Modal
(bnits)
2,915 z

17,490
11,660 %
12,660 x

5,830 x
7,579 x
L,166 =
58,300

Thus, the total wéight of all trastors prodused in the USSE in 1938 is

estizmated to have been approximately 33G,000 metrie 4ons.

In order tc estimate what pertion of fhe 330,000 matric tons is sisel,

American stanfards wePs uesd.

The steel portleon Teoguired for Amerlecsn tinstors

ranged from 6.3 percent in ths whee)l type trzctor with sieel tires cver 30

horsepowsr tu €5,

1 percent in the traecklaying tractor under 50 hersepower. xf

For the average Sovlet tractor, ths perzentage of sisel Is estimated at %0 per-
cent. Thns, 50 parcent of 330,000 matric tone weans thet 165,000 metric fona

of the $Hotal weight of the Soviet tractors was gisel.

Aszuping that wostage and rejecis wore aboud 2F psreant adove the

. Anerican standardsn. sisel sequirvements wers 20
metiic tong z 175 percent).

5

6,000 metric tonn (165,000

1/ Dexived fyom "Femm Muchinery Bquipment Infvatry ~ Summary of Yaterial
Roquirements for the Years 2GL2, 1543, and 1640%, prepaved by ihe
Priorities Comuittes of the Famm Fguipment Instliute and submitied %o

the Tnited Stmiee Departmens of Agriculiure, September 22, 1941,

813
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The amount of steel required for spare pwts and atiachments by yﬂ
Americsn tractor industsy was 23 percent of tho total steel required.t

It is assumed that Soviet agrieultursl tractors require about deuble tha
number of spare parts needed by American tractors because of the poorer
quality of Soviet tractors and the longer and harder use to which they are put.
This means that an additicnal L6 percent of tie total amount of steel required
in the USSR in 1938 for the tractor industry was for spare parts and attache
ments. Thus, U6 percent of 205,000 metric tons equals 95,000 metric tons.

The total amcunt of stesl required for the Sovied tractor :Lndustry\ in
1938, thorefore, was 206,000 metric tons {for tractors) plus 95,000 wetric
tons {for spare parts und attachments) or a total of 311,000 metric tons,

Uslng a factor of GoTh to convert raw steel into roiled steel, givss
& calculated total USSR rolled stesl requirement in 1938 of 230,000 netric
tons (311,000 metric tons x T percent), This compares Lo the published
Soviet figure of 229,500 metric tonsc?. Desplie any reasonable errors
made in any of the above assumptions, it is safe to assume thut the rolled
steel requiremsnts for the tractor industry in 1938, as published by the
Soviets, does not includs rollsd steel Tor the manuwfecture of items other than
for tractorse

Then, 1f 229,500 metric tons of rollsd steel wore reguired in 1938 for
the mamulfacture of 58,300 tractors, the amount of rolied steel pexr tractor
was 3,937 kilograms. ,

To arrive at total rolled steel requiresente for the USSR tractor
iodustry in 1949, 1950, 1951, and 3952, the Cfollowing estimutes were made of
trector production and of the avount of rolied steel required per trachor.
In view of the trend towards tractors of greater horsepowsr, the amount of
rolled steel per tractor was increased from L,000 kilograme in i9hg {slightliy
above the 1930 level) teo 4,300 kilograms in 1952,

) Anount of Rolled Total Relled

' Year Tractor Production Steel FPer Tractor Steel Required
(Units ) {Kilograms ) (Mevzr:i,c Tona ]

19308 o 585300 32937 229,500

19kg 78,200 4000 313,000

1950 58,000 ‘ L, 100 361,000

1951 ' 100,000 4,200 120,000

1952 . 112,000 45300 482,000

1/ Derived from "Farm Machinery Sguipment Incustry - Sumwary of MHaterial

“  Requirements for the Years 1942, 1943 end 19408, prepared by the
Priorities Committes of the Famm qulpment Inglitube and svbmitted Lo
the Unlted States Depariment of Agricniture, September 22, 19L1.

2/ "Potreblenie Chernykh Hetallov v S853%, Hoskva, 1940, pp. 20 to 23,
cites a 1938 requirement of rolied steel by the tractor industry of
51y 50C metric tons of ordinary roilsd s%eel snd 178,000 netric tons of

- high-grade rolled steel, or a total of 229,500 metrie tons. :

ALl
TOP SECRET
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Transportation, Mothod, and Basis for Estimatss
1o Reilroads

In order to estimate total steel requircments for the railroads, it
is pscessary to determines production of locomotives and cars in the years
1949 through 1952, total inventories for these years, and the mumber of
kilomsters of track and bridges constructed duwring that peried,

Elactric locamotive production has been gstimated at a rate which
will soe the campletion of the 1950 plan in that year. The increase in the
production rata shomn in 1950 over 1949 has been projected inte 1951 and
1952 with ths total inventory reaching 1413 electric locomotives in the latbar
year. ‘ i .

TABLE 1
Rlectric Lucoaiotives, 194552

Yoar / Produc/tiqn Total ‘ Inventory
Bl 206 | 95
1950 2% o=
wa | 306 1,087
1952 . 356 1,413

i

At the end of 1946, 129 Diasel-electric locamotives wers available
for use on the Soviet railrcacs, This figure includes 26 imported betweon
1927 and 1933, 86 locomotives supplied under lend-lease, and 17 pradused
domeatically. Two Diesels have been reported prodused in 1947 and © in 29LE,
It 4s estimated thal production in 1949 erd 1950 will be 10 and 20 lenumotives
respectively and that the anmuad ineresse in the production rate will contiuve
through 1952, ‘

matz 2
Diesel Electric Locmotivés,' 19&2«52 o )
Year ' Production o _‘Tétax_, Ihventory
Wl 10 | e
1950 _ 20 ‘ ‘ T 166
wa 30 196

1952 | Lo | 236

Planned stean locomotive production of 1600 wnits in 1949 and 2200
in 1950 has been sccepled, with the total inventory for those years bacoming
28,500 in 1949 and 30,500 in 1980, Estimated producticn in 1951 and 1952 has
boen calculated through the detemaination of a facter of utilization Tor the
yoars 1947-50 and the projection of that factor into 1951 and 1952, This has
been done by expressing all locomotives in terms of stesm wnlts, ab a ratic
of 2,5 to 1 for electric and Nissel eguipment, and dividing the anmual traffic
by the average number of serviceable locomohlves avallable during each yeazo

Al=5
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Tablo 3 ‘ ‘ o ‘ .

Losomobive Yoilisation, 1047 50

= Serviceabils 1/ Tocomotives Trafiic Ton-¥ms pey Tocomotive
Yoor {eznroased na sheam undbs) (m:!l] '?.cwz b s frraa ) (mlliﬂrz )
EE- A 24,051 B " 3 S ‘ 15,0
18n8 24,681 LAY %8
19k 26,265 7o 1.1
1950 28,303 ; £32.,0 18.8
Traffic for 1951 and 1952 has been esbtimeted ’w aesunirg 8 clooe
relationship Between yailroad traffic end the index of gress Indn tx':uiﬂ )

catyas as 57604 billion ton-kilomebers in 1952 an ”:&Hé i3lion in 1052,
With o viow Lo Lhe fact that sonparable US locancbive nbillention fucbors
zre well abtove thege Soflet fachors, the latber smre pYGJ{"ﬁuE}EE inte 1951
and 1952 a3 19.2 aﬁd 19,4 respectivoly. Appiying thess lackars Yo the
vlannes traffic, it bocomos evidert thabt a fobal of 20,020 locometive wwils
wilt be rewuived in 1951 and 32,085 in 1952, 1 =i "*xi alecktric lecomobive
rradnction heing ascepte d ag esm sad al:mre, s wonld mesn a required
staan loocrobive produnt undbs An 1951 and 3020 in 1952, T ds
wrealistic to assume 4! at f:.zr"i a ,,,wﬁnat.«.cn in prodaction will occur; hones
4% 5s estimated thab the ragalred produchbion In 1951 ard 1932 will be svenly
Givided Betwean the dwo years,

Table 4
Stean Lecomotives, 104C-52

Excess of Production owar

Youx .I}Em? Increace in Liventory Total Inventeny
104G 1,600 300 28,500
105G 2,200 0 30,500
1553 1 lmg 300 | 32,002
1982 1,802 300 o 35

Freight cexr produstion and dnvenbttey flgurss were caloilated by
the sams mobhod usod ‘n the case of sisem Llesamotives, with the mce;_fi;arwez
of 1945 snd 1650 planned fimuws and dhe wse of z vbilizebicn factor dn
debermining 1951 and 1952 preductisa and inventory

S o GRS N A AN

1/ oU% of tobal, 1
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. Excess of Production oves

Teur i’roducts.on - -Increase in Immntorv

o nosom B T

1980 - WEWO 36,50 o
R X |
we wa s

, Similar mthodology wag fo‘l.lc,xed in Butimd ing pasg ger 24y ,quimw T
menty, with the dssumptions that planned goals will be achieved in 1§50, and

that the utilization factor (the nuaber of paasaa.gera}’iloma 3y} per pas aeng,er
~car) nill minta:m a f-onb.estc,nt rate of incmaae in 195, )

\ TABLE 6 :
. Pasaegﬁ a:ss l9h9= )
, B Excgsa of Product.ion over o
" Year Pmd‘zctiom” Ifncrease in Inveatory =
Lk 70 s
1950 2,600 1,60
v 1951 CE 198'3(; P 19050

9% 1,20(:"", | 500

:‘aquimmnts that LF 0:)‘"‘-*‘1“:1 Ml br» af“u»;r
veing :zmmi»ga 1 1953, 11,000 in 19%
ass\m..ﬁ maﬁ t‘:@ 125000 ulmr«t oK. mt

'I‘he current plan providea i‘v:r the use of 5
" railroad bri ldge construckion and rostoprat don uurm@ ,
194650 Th.1s assumed that this will ba »morrp&iab N0 Lons,
330,000 are to be used in restorubion and 20,000 in m,\e,sonsdms..t'f on. L
an averagé spount of steel was consumed in 1948, figures for pL: 9 and mu.ﬁ‘:(}
will be 125,L00 and 136,800 respectively. On “he asmnat.
will be compleded by 1950 end that new construction wil
dwring the five years, 195155 as in the period 13h6 st
~ that 107,200 and 77 ,509 tons of steel will be used for new Tail bridga

ovustmo Ao in 1951 shd'1g%2, ETT .

tha ‘“afm ) ra;;irmd industmff mrich._ L ore ‘mm um% derivad'ifrm %h@
sources indicated below. ‘ , - e
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 @c Locomotive production - a factor of 13h gross tons of stmel
per locomotive was uged, derived from stabistics on United States production
( and conswiption of materials by the industry contained in the 1935, United gtmteq
. Census of Manufactures, T -

bo Freight car production -- a factor of 20.5 gross bons per l-axle
uridt, derived from the same sourca, was used. The assumption was made
thut curs currently being produced are of sll sivesl construction,

Co Passenger cars - & factor of 34 finished tons pexr car was used.
The BB'lshqg Atlas gives the tare weight of the average Soviet Leanle
pessengsr car as L0 tons. Fifteen percent of the tare weight of a freight
car consisting of irom, 6 tons were deducied from the 40. The assuuptions
wore made thal passenger cars now in produciion are exclusivaly L-axle
units and of all stesl construction,

d- Ralls -= It was absumed that new rails laid in 19k9 will average
L5 kiTograms per meter and that thoss insbailed in 1950, 1551, and 1952
will averags S0 kilograms per meter. In esch year an additional LOE was
allowed for rail accessoriss, an estimate in accord with US practice.

8o Repair of Rolling Stock -~ factors of 8,28 ingot tons per locomotive
and »53 ingot tons per Z-axle freight car were used, Fassenger car and
miscellaneous repairs account for an additional 10%. These feciors wers
derived from meteriel presented in 0SS, R and 4 No, 13554k, Russian
Capabilitles ard Prospects, Fart IIf, Basic Industries, 11 July T9hL.

AL=8"
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Loecomotives
Production (unite)
Factor of steel por unit
Steel {gross tons)

Freﬁght- Cars ;
Produetion (hesxle units)
Factor of steel psr umit
Steeal (gross tons)

Passenger Cars
Producticn (h=axle units)
Factor of steel pe=r unit
Atesl {(finished toms)

Faile
Kilomotors installed
Factor of steel poy kg
Steel {finished tons)

Bridgss
Steel {finished tonsz)

Repalr of Relling Stock
Locomobtives
No. midyear

Factor of steel per unit

Steal {ingod tons)
Fredght Care
Ko, midyear

Factor of steel per unit

Steal (ingot touas)
Total {cars and locos)
Passenger Cars and

miscalisneous (103}
Total (ingct tons)

Total
Grogs tons
Gross tons finished (85%
Ingot tons
Ingot tons finished (70%)
Total tons finished
Total tons ingot {13%)

2o

the yeur 1938 in Shulkin,

TABLE 7

Steel Requirements, Rallrousds

¥ 1950
1,816 2,476
13k 131;
213, 3LL 331,78L
553 QoG 73,000

2 G 3 5 900 e
1,327,500 1.:496, 500
1.5700 2,600
3h 3k
57,600 88400
11,000 12,000

l?SrJJ :Lja l‘.?
125,406 136,300
28,383 30,8 !9

8 v;?.s 2
23h,160 2L, 8
91;;2,100 1,0Ld, 150

o 53 5
z,’)‘% .513 55.35 NJS’
733,473 803,361
T3s 307 80, 136
806,820 883,697
1,370,84L 1,828,284,
1,165,207 1,550,041
806 620 883,697
564, ,7714 616 588
3,292,591 4,062 ,,29
5,808,987

li, 7 Q5 rl 1&05

otor Transport

; The total f‘L%l reguirenents of the Soviet
Industry, :anludmg production of vehicles and spare parts, arve stoted for
“Potreblenie Chernykh Metalloww,

igsl

2,138
13k
286,L92

575506
20,5
1,178,873

1;850
2
62,900

12,000
136.7
1,664,400

107,200

1,122,602

584,977

856,727

85,673
M2, 4L00

1,455,365
1,245,560
942,400
659,680
23,739,700
5,347,826

L aubonotive

As 210,936

motor vehicles were prod“.ced in 1938, a unit norm can be wtu,hlmhed for
the total consumpbion of the automotive industry in the Ussk in 1948 as

follows:

TCPF

M -9

SLCRET

12,000

1

%, 08k, LOC

1,230,113

641,360
938,519

91,052
1,010,371

1,473,405
1,252,39%
1,010,373

707,260
3,742,454
5,351,709
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o

Product, ' Tutal Consumoticn Uit Hecndremerts

Oedinary Steel 109,800 052
‘ nalily Steel 384,200 1.802
-Sheel Mpe 34,200 &7
Iron Pipe 1,300 Ko
ron and Pexroalloy mg;ﬁq _: ﬁ
Potel 623,700 2.95
Since 1938, the conmumpl) on per automoblve unit hag besn affected by
the producticsy of heevler try ks, sconomise in ez of sbtoeld by the

substitubion of woed and obly » puborisls, produetion of Lighter
autemokbiles. The heavier € che whish are ewrronkl o

k

hiy belayg produwed are of
a military type, simllar to she US 2 1/2 ton &b truck, and, therefurs,
require less steel then cou lstely erclosad traesks. For the present, 1ib
appecrs advisekle to secepd the 193¢ nowms for mobor wehicls reouivenerts
and apply then Yo estimeabs . cmmal produstlion.

In the US, vhere pas/ exnger cars vebboy than i
dominates; o poxm of 2,0 “wheis tong per wnls, in
spare parts, was esbebl ./ hed on the haslis of 1959 ;
to the Consua of Menufon ures, IS
vehiele, Including prody stion
when sonsiderabicn is 5 ven io
in teaeks.

ek predaotion g
iuding produabion
dueblon, s
re of 2.9% tov
. Aappenr onb

spare paris,
Lot ihab

Eabimated stosl o onlremants, oweluding the
milidavy trucke which / ve Jrwlaeded with nilitayy
in the following tebly.

mdrements, are shown

- A - 10
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3. Inlond Vaberwsys

JIn erder 4o ssbimate the total steel requirements for the inland
vetermways it is necesssry $o obbain information on the number and type of
vessels constructed each year and the amount of repair work dome on the
existing flewt.

* The current Five-Tear Plan provides for an increaso in Inventory
of 300,000 horsepowsr to the sﬂ.i'mpvml} ed Lieet and 3,000,000 tons of
carrying ecapacity to the notieself-propelled flost. Aam:mg that this
production wil) be achieved, uhex' will be ab the end’of 19%0 a tchal of
910,000 horsspower in  the gelfepr mve.mled flest ond 6,800,000 tons of
eazrying eopacity in the nen-gelf-propeslied floet. y The eshinated amount
of production requirved In 1949 and 1950 to achieve Lhis inventory and the
aourd of production required in 1951 and 1952 4o provide estimabod traffic 2/
based on ¢he 1950 utilization factor of self-propolled vesgels and barges
ara ghoww in the following tablos:

Tabie 9
MID-YEAR INVENTORY OF FLEEY AMD UTILIZATION PRR UNITS OF ’I‘RAFFIC .
Mid-Tear Inventory Traffle, Ton-fms,
Self-Propeiled ﬁwggs Totel Por B Per Ton
(horsepower) Ui, Tons sarrying m?"
capacity) (000) {000
Serviceallo Serviceable 000)
Yoar Total  Total (50%) Total Tobal (SOF)
2 E > P T ® N
1959 820;000 738;000 5,900 53310 103 560 7.8
1950 8E0;000 T9R;C00 63500 55850 596 62:6 8.5
1951 9533141 esTiee 7.020 65318 53.7 62:6 8.5
1952 1,033,013 927,712 7,608 6,87 58,2 62,6 8.5
Table 10

END OF YPAR INVENTOSY OF FIERT, HEOUYRED ANMIAL INCREASE
IN INVENTORY AND ’PRODY CPTON

Year End of Yeapr Twventevy ]
§e‘3..*f’??&*11rwu. bargas Znerease Retiromory, Froduction
Horsepcwer TS, tons earrying B HOB B
mpaciw)
SP (000 SP (000 3 (00
(¥P) €00} (3P) 000) () 0e0)
; i 4 (fona; - tbong} 7 (Eowz
1649 80000 6,200 60,000 JL00 22;700 (168 82,700 Yot
165 Q30,000 6,800 60;000 400 25:500 .86 85,500 786
1951 966,202 728G &, t282 JMO 27'@}0“ o2y ‘?3.,:‘959‘"‘ AT
1952 1 WS%'?LI& 7975 ’?’5,46¢ o736 20,888 217 103,350 .95

- Albhengh there is congiderabie current :i‘.ni‘nmatim on Anddvidual ships
end barges in the flest and on individual dypes being construched, thers are
no ovar-sll dats on the composition of the fledh by types of ships and on
actual or plammed producticn by btypes of ships.

cnimn PR N F v o v waiconc

_%’// Betimeted traffic in 31951 and 1952 has bedn bssed on the growbh
in grose Andustrda) cutpub dn those yesrs,

Al - 12
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Therefore in order to estimate the amount of steel required annually
for the production of river vessels 1t Lss been necessary to muke some arbitrary
assumptions baged in part on known specifications of specific ships in the
flaet and the prowar ccapositlion of ths flest as followa:

a. LS porcent of the production of barges will be of steel consbyuetion.
The Bmount of gtesl requirsd per ton of carrying capscity constructed
will average 58 metric tons.

b. 55 percent of the produciion of-barges will be primerily of wooden
consbructions The amount of steel required per ton of carrying capacity
congbructed will average 0il meiric tons. '

¢» The smount of steel required per horse power of self-propelled
vosesls censtructed will average .38 metiic tonse

By applying these factors to required preduction shown in Table £, the
following steel requirements are obtainads

'

TABLE 1L

Finlghed Steel Requirements for River Tessel Construetion
(Hetric Tona)

Year Barges Self-Propslied Total
T Woed T TSR Total Yessels Fini3hsd Steel
1949  hl.Bh6 224,840 229,285 31,426 | 260,732
1950 h,755 229,505  23L,560 32,190 267,090
1951 3,896 188,370 92,266  L3,1AL 237,h27
1952 5,766 278,752 284,518 29,273 323,791

" Wo data of any idnd are currently available on the over-all amount
of steel uzed in the repair of inland waterway vessals. While admittedly
inadequate, 2 rough estimate of the amount of steel needed might be obbtained
by adopiing the vepair factor used in estimating the amourt of steel used
in railroad locomebive repair, This factor should be applied to the total
inventory of vessels. A4s applied to the various type of vessels 1t is as
follows:

3. For barges of steel consbruction, .027 =wetric tons of steel per
ton of carrying capaciiy.

b For barges of wooden consiruction, .0COLL metric tons of steel
per Ton of carrylag capecitys.

Co For self-propeiled vessels, .016 metric tons of stesl par horse-
powers

On 4he basis of the above factors as applied o the nid-year
inventories shown in Table 2, the annual steel repair requirements for vessela
of tbe river fleet will be as follows:

Al=13
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TABLE 12

Stesl PRepair Requirements for Repair of thae River Fleeb
THetric Tors of Fiiished Bteel)

Year Pargess Self-Propelled Vessels Total

15k9 49, 507 135120 62,627
1950 Sh,652 - 1l, 080 56,732
1951 © £9,000 15,250 745250
1952 63,965 16,526 80,1193

# For the purpese of this estimute steel barges ave assuwed to anownd to
30 percent of the total invewtory,

Lo Pipelines.

Pipeling miicage added after 1 January 1949 was estimated as described
in the Electric Powsr report and converted to kilomebers ag shuwn below,

TABIE 13

Pipeline Censtruction, 1949-52

{kilametors)
021 Lins 1003.9 10951 553.8 516.8
Total 1182.5 12898 758.5 711.5

The oil pipe laic between 1949 and 1952, it was assumed,will be 12
inches in dlamster and the gas pips 10 inches. Twelwe inch pipe requires
55 metric tons of stesl per Kilomster and 18 ineh pipe 77 tousom/ To those
requirenents wers addad ! tons per kilometer ussd in pipeline congtruction 2
in the form of structural shapes and plates, largely for storage facilitie@e-f
Total ateel reculrements for pipelines were then calimated as followss

Pipelins Steel Requirements 1940-52
(Motric tons}

22

L9 1350 HE L2
011 Pipe 595236 6h,605 33,276 30,503
Gas Pips 1h,L6T 15,773 15,771 15771
Total 13,703 80,376 119, 0l7 L6,27h

1/ Co M. Wilsony Cil Asross the Worldy Mew York, 1945, p. 289
Z/ Petrcleun Taia Book, 1940, p. I-10L.

Al=dh
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5. civil aviatiom.

» The stesl requiroments for civil aviation have bsen compubed on the
basis of maintaining an lnventory of 3L00 aircrait in esch of the four ysars;
1949-52, US factors comperable Lo those used in cemputing military ajrcrafs
requirements for steel were used alsc in ihe case of civil aviaticn. Ths
annuel production of eivil aircraft amounts bo some 357 wnits. The increase
in stesl requiremsnts for 1951 and 1992 is attributable to the estimated
increased enphasis in the production of larger type alreraft in those yearse

60 Shippg Ega
Production of mercrant shipe is estimuted o amowmnt to 25,000 gross
tons per year, Bagsed om the amount of steel required to build a Liverty Ship
in the United Staies y s it appears that a gross ton of shipping will require
62 metric tons of st3el. Applying this factor to the anmual botal gross
tomage estimated as being build, an anmal ship building requirement for
finished steel of 15,500 metric toms is cbtained.

This flgure Gas been doukled in order to make an alloworce for ship
repair, so that the estimated requirement for ship repair 1s 31,000 nebric
tons of finished steel.

o
A

A Liberty ship of 7200 gross bons reguires 300G bony of stesl for i
construction, Unibed States Muritime Comslssict.

A1-15
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USSR Trangpoviabion Requiremends for Shesl

Type of Pecility Undt 13hg 1950 195% 1952

Raiiyveads Ketyic

- - Tong
Finished Steel n a 3,292,591 4,062,229 3,739,740 3,742,454
Inget Steel 3/ # o 4,708,405 5,808,987 5,347,828 5,351,709

Hotexr '”-‘rana pord

Fmsmé Steel 2/ w @ 793,800 1,08 $B0C 1,361,800 1,381,800
Ingct Steet 1/ Z wao 1,135,280  1,58¢ ‘,,mo 1,976,100 1,976,100

Tnland Waterways

Finished Stesl v 323,339 335,822 311,677 10k, 28k

Ingot Steel 1/ ww o }62.375 LA0,205 1h5, 598 578,126
Z‘ip_g Lii!i}i’

Finished Stesl n o 73703 30,376 Lo, 0hT 46,27

Ingot Steel 1/ b 105,395 1il,338 70,137 66,172
Civil Aviation | |

Finished Steel n o 2,566 25565 3,224 3,32k

Ingot Stesd 3/ " 6,183 6,183 7,892 7,092
Shipping

Finlsbed Steol w o L6, 500 148,200 146,500 148, 50G

Inget Stesl & # o 66,195 65,495 66,495 66,1495
Total

Finished Stacl "o ‘ ‘4':95} yl&99 5’61.43293 535313888 5362&}3!&3{2

Ingob Stenl ¥ A 31!34;&13 8 03‘—;808 73911591—50 8 O}'-6sli-9l+

1/ Converted from finished stesl ab ratic of 7 wr* of fimished te 10 boms of Iwgown.
¥/  Excludes estimated siliitary v'»aqul’ﬂemvm for trucks.
pe of fMnished to 1O tens of lnget.

3/ comverted from Iiniched steel ab ratio of B
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BESTIMATED AMOUNT OF BOLLXNG :MILL PRODUCTS HICH COULD BB
SPARED FOR SOYIET USL WITHOUT PHDANCGERING PRESENT
SATIILITE ECOLOMY. 1/

(In Mebric Tons)

ist Helf

Gouatry 41949 228 A35% 1952 Y
Czechoslovakia 1/ 360,937 412,912 556,940 529,200 265,000
Poland 2/ 292,500 351,000 409,500 487,500 243,750
Hungaey 3/ 97,500 120,656 133,087 146,250 73,125
Total: 780,337 884,568 999,527 1,162,950 581,875

Nove: Albanio has no steel Industry.

is has no smelting and refinery capocity at present. However, plans
exist for the development of a amall industry by the end ¢f the Pive Tear Plan in
1953, which will have a productiom goal of ordy 10,000 metric bens of raw sheel.
Finland. Even efter plamned sxnpausion of the sbeel incastiry has been realizsed,
domestie production wiil nob sabisfy wore than 50 per cent of Finmish regquiresents.
Ruwads. Produstion facilitiss are and will be insufficient to assst

domestiC needs.
Yugoslavia. Informsiicon on icon and steel produciion is measger and clovded
by the political situstion. It ls felb 'bh,a” whatevsr the political developusnia,
._,e.;ia'c econony will nob peaxnlt exporis of sbesd products.

00 Special Case 2503, who estimabed that
25 pereent of roliing ndll products m bed vo the metad and sachine, handis
craft, transporietion end construchion industriss could be sent to the USSR
without endangering present Grech ecemong;a That percentage was applied also
to Poland and Hungary,

1/ Pesed on un estimate prosured froe

products allocated to coanamications,
. and miseel :

2/ Tw enty-five percent of o
reconstruchion, zz,w;k;atw‘-, coal.,

‘3/’ mem.,y«i‘rre percent of “relling mill products alle
Zuilding; nining, vehicles, agriciiiars, cc-wst** ‘Mm
11?1.'*‘&‘1‘3,*3 glectrical projechs, consumer goeds and avall

’53.»3-3.‘?
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) Table 16
- ' FOLARD - ALLOCATIOB OF ROLLED PRODUCTS

Branch of Indpstry 1946 1/ 194737 5948

Est. 1949 Eubo _GME__M_*MM
Hatrig = § of Hetric = % of MHotrie - & of  Matric o %o Hotric = % of Hotric - Z of  Metric o # of

tons  totsl toos,  Yobel | foms | todal tong | total tong  tovtel tons  totel  tons total

Communicetions 140,300 (87.3) 183,500 (15.%) 199,750 (17)3/ 255,000 17) 306,000 (17) 357,000 (17) 425,000 (17)

Reconstruction o BB000 (@) 200 (28] 35,250 (3)° 52,500 (3.5) 63,000  (3,5) 73500 (3.5} 87,500  (3.5)

Havigation 40400 (o5) 13,800 (1.2} 23,500 (2) , 48,000 {3) 54,000  (3) 63,000 {3) 75,000 3

ol , A0,8) 148,700 229,250 013)3/ 380,000 €2) 6,000 (12) 252,000 (12) 300,000 {12} 2

industrys 2 50 o) 385,7 (38)3f 579,000 (38) 684,000 (38) 798,000 (38) 950,000 (38) b
(SIS Cr NN - ; o o

fguipment (128,600} {16} {122,300) (30.5) {164,500) (24} (220,000} (14) (252,0003(1.4)  (294,000)§14) (350,000} (14} 2
Gas«tingg y’ﬂ (24,8000(3.)  { 47,000M44.)  { 52,8750 (4.5} ( 67,500)(4.5) ( 81,000} (4.5) ( 94,500} (4.5) (112,500} (405} =
Hire and Hail <
Factories € 47,3000 (6.} T1,400346.2)  ( 76,375)(6.5) ¢ 99,500) (6.5) {217,000} (6.5} (126,500) (6.5} {162,500} (6.5} =
ferews, rivets and X R ) i e
wrought parts (40,9003 (563  { 43,500} (4o} ( 52,875} (405} { 67,500} (405) { 82,0000 {45} ( 94,500} (4e5) (122,500} {4o5) i
Shast Steel
Frodusts (28,0000 (550 ¢ 59.3001(3.4) ({ 41,325}(3:5) { 52,500){3.5) { 63,000)(3.5} { 73,500){3.5) ( 87,500} {3,5)
Agriculitural . )
¥gchinery { 29,2000 (2.4) £ 35,300)(3) { ) { 48,000(3.2) { 57,600){3.2) { 67,200)(3.,2)

Eellereeling (23,200381.7) { 20,300} (3, 80 £.22.0000(1.8) { 32.400) (1 8} { 37,800 LS. 45,900) (3.8} -

Stockpilea 65,000 (8) e ) 220, { 144,000 (8} 168,000 (8) )

Exporis 97,000 (9,5} 194,700 {9) 159,800023.6)2/210,000 (14) 202,000 (14) 294,000 (34} 3 000 {14)

¥iscelianeoun Industry = 114,800 (14.2) 207,400 (37.7) 86,950 (7.43 67,500 {4.5) £.,000 (4:5) 94,500 (4,5) 112,500 {4.5)

Total 807,700 1,366,600 15375,000 1,500,000 1,800,000 2,100,000 2,500,000

1/ Souzce: Yearsook of Industry of Regenoreted Foisnd, 1048, 508 Fransloiion 37749,

g,«"{ Soures: Warsaw SD 12 16 ¥ar. 49 {Report geva 11 months export total of 144,965 wetric tons for rollsd praduats ).

&, fowrent Tontrel Administration of Foundries announced percontages for comsunications, coal and metsl ianduptries.

- & Usstings ave not rolled etesl, but they were ipcluded in tables comtained in (1) and thersfore reteined throughout this chart for unity,

25X1X4
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Teblo 17 '
HUNGARY
ESTIMATED RLLOCATION OF ROLLING PRODUCTS - 1948-1952 INCL.
Lidustry 1 ¥ 1949 1950 159 1952
Metric tons - % of totsl Metric tons - ¥ of totel Wetric tons - & of total Hetric tons <& of Lotal  Febric tons -7 of total
Reparetions Direct 102,150 22.7 2 2/ o
and Indirect
Exports %9, 000 22 110,00C 2z 136,125 22 150,150 22 . 165,000 22

Domestic Industrial:

Railwmays 38,700 8.6 65,000 13 80,438 13 88,725 13 Cor,500 13
Bridge Bldg. 7,200 1.6 15,000 3 18,563 3 20,475 3 22,500 3
o  iining 12,600 2.8 25,000 5 30,938 5 34,125 5 37,500 5 o
B : Vehicles 900 .2 10,000 2 12,375 2 13,650 2 15,000 2 :
é & Agriculture 2,250 .5 . 10,000 2 12,375 2 13,650 2 15,000 2
: Const, & Public Works 450 .1 5,000 3 6,187 1 6,825 1 7,500 i ff
- Req. of Steel Ind. ' 5,000 1 6,187 -1 &,825 1 7,500 1 7
Electrical Projects 5,400 1,2 15,000 3 18, 562 3 20,475 3 22,500 3
Consurer Goods T 145,800 32.4 190,000 38 235,125 33 259,350 38 285,000 38
As@aiting allocation 35,550 7.9 50,000 10 61,875 19 68,250 10 75,000 i0
Togal 450,000 500,000 618,750 682,500 750,000

Note: Production is estimate of Br/EE, CRE, CIA, Five Year Tergets were scaled down to an estimated reslistic -nreduetion,

25X1X4 1/ Based on decumentary source, [ :-: i@ Bvdapest recort R85-49, 1 ¥ar. 49. Reports covered July, Augusi, Seotember znd
Decesber 1948. Percentapes were applied to full year production.
2/ ZHeparations paymenis dropped, In July 1948, 50 percent of Hungery's war debt tc the USSH wes cancelled =5 of Januery 1, 1949 and revortedly
tie remainder is tc be :aid in agricultural produce 1n order for Humgary to use savinge in building up industrial economy. (
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o METHOD OF GOMPUTATION
GYECHOSLOVAKIA: ' |

The percentages used in this chart were obbained from a docunentary
report procured fram the Czech Stute Plamming Office, which ellocated
rolling mill production, for planning purposes, to the various Czech indus—
tries, The original document applied those percentuges to the procuction
targets of the individual years of the Five Year Plen. Those targets wure
considered unrealistic, considering the present capacity of the Czech iron
and steel industry and the inability of the Czech government to obtityu ine
stallztions and equipment from the lest io expand present capucity, and
they wers revised downword by this office to a wore sound production esti-
mete. The percentage figures of the oripinal docunent were then applied
to the revised production estimute for Lhe purposs of this project.

POLAND:

Allocation of rolled products to Polish industry for the years 1946
and 1947 and total rolling mill production were announced in an official
publicuticn of the Polish statistical bureau. The percentege of praducstion
Lo be allocated to the communications, coul snd metal industries for 1548
were announced by the Pelish Centrel Adudnistration of Foundries, wnd the
total amount of exports of rolled products for January tirough November 1948
was glso announced. Based on these announcements and Lhe known percenuvages
for 1946 and 1947, the proportion of distribution was estimeted for the
other Polish industries end applied to sn estimste of over-all production
made by this office. This estimute wus prodicated on several calculated
estimstes of 1948 production. ith minor changes, those percentgges for
1948 were applied to estimated rolling mill procuction for the ysars 1949
through 1952.

HUNBALY s

Allocation of Hungarizn rolling mill products for July, August,
Septeuber and December was procured from docuzentary scurces. From those
representative four months for 1948, & yearly percentuge wes reached which
wus applied to over-all production for thut year.

\

In July 1948, 50 percent of Mungary's repurations payaents Lo bhe USsi
were forgiven by the Rusuiuns, effective in 1949, and reportedly, the re-
maining 50 percent is to be paid only in agricultural. produce in order o
enuble Hungary o use this savings in building up an indestrial economy in
Hungary. It is also knovn thab reparations peyaents to Yagoslavia by
Hungary had stopped entirely by the first of 1945. Therefores the 22.7 per-
cent allocated to direct and indirvest reparctions poyments in 1948 was
dropped in 1949 and pro-rated among the industries of Hungary. Those pro-
rated percentages were tlun applied L0 un cstimeted rezlistic rolling mill
production for the years 1949-1952. In reaching totul production for those
years, consideration wus given to present capueibty of the lungoriun iron
and steel industry, prospects of obtuining instulletions wnd equipient
for expansion und to the announced targets for the Five Year Plun for
Hungarian industry.

AL - 21
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APPENDIN 2

METHOD AND BASIS FOR ESTIMATYS OF TRANSPORTATTON ALTMINUM
B , REQUIREMENTS

Rajliro

Alumdmun is not an indiopensable requirement of railrond transport. BHowever,
because of its light weight and eorrosion reglsting properties, slumirsn ia used
on railreads in the Unlted States for roofing, doors, skylights, windous, ventilate
ing dueta, ventilators, and reflestors. lorecver, siructural ghapes ars uged
for the Proming of tmildings and other structures including bridpe spens as long
ag 100 Peot, light~uoight pazsenger earf, send varlons types of freight cavs.
Aluminom elloy roof trusses sa well ag chomnels, angles, and ¥ beanms have aiso
been uned. Fincly divided elumimm metal in flake form dispersed in s volatil~
padnt-thinner produces an alumimm point vhich furnishes a durable proteciive
coating for ateel on bridges, weter tanka, and signal bouers. Munimm in an
asphalt bage provides a heet veoolgiont rocf eosting. Insulated electrical wi..
end cable with alumimm cenductors for Imilding wires in a Wrench eireult, for
feadsr and pover circuits, and westher-proof and inswlated ceble for secordary
distribution ave sige used in ihe Trlted Stotes. :

Th the Soviet Union there bas been ccpsidoreble intersat in the use of
alunimm on the reilroads pertictlerly alloys for pessenger end freight cars,
at no exbensive nse is kmown, A Soviet vovree stoted in 1940, that very little
elumimm has been used on the USSR railronds exeep® for wire and slumimun pro=
tective paint, In the fubture, 1t ig enbirely rossible thal elumimun will be
more extensively nsed on the Sovich railroeds. A%t the present time, hoveve .
ro dota are availahils upen uhilch to kase = eusntitative eatfmats of railroal
sluminum vss, slthough there is probebly & emall armvaals roguirement.

Motor Trenscert

The use of alumimm for plelons in hrucks snd sutoroblles iz well estatlished
in the USSR, There appercnily 1s also some evidsnee thet certain types of Sovietd
vehiclos are projused with an alwmimm eylinder head, snd that alwimem iz used
for greage oups, covers, end ovher PEdines.

Egtimates of military reguiremsnts for alwminun incivde as mmoh g 50 pounds
per wilitory truck produced and an 2dditional ambunt for the repair of vehlcles AJ
No Soviet data mre svailable upon which %o tage on astirate of the amount of
slumimm required to produce and repelr tivillen yehielss. It appeers veasonable
to conclude, however, that %his swount would excend considerably the mmall use
of alumimm per vehicle  produc i tha Tndted Sintes duping 1939 whish was
only 4.5 pomdaZ[ bud that & minum 0 civilion trueks would be less,
on the avernge, than in milites vy the Llathsr ropresent the larper
types. Morsover, the use of alumlnum 1n pessenger cers will be less thon in
trugks, ond will probably not execad greatly the use per unit in the United States,

v Srucks

Tt appears reasonzble, thersfore, that the use of elunimuz in civilian
trucks will not erceed 40 pounds per uwnit ineluding repair parts and thab its
use in paseenger cars will mob exceed 5 pounds per unit, Accordingly, the
following table shous the estinabed anpual production of elvilian motor
vehicies, the estimsted unit use of aluminum, and the total requiremsnts for
tha pears 1949~1952 inclusive.

1/ Tnbelligence Diwision Report, Neph. of the frmy July 19/9.
2/ Census of Manufocturers; 1939.

h A2 = 1
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Table J
ESTIMATED NOTOR TRANSPORT ALUMINUM EREQUIREHFENTS
19 1950 1951 1952
Civilian Truck
Production, tniss L/ 240,000 230,000 120, 000 420,000
Metric tons of ’
sivminum, per uanlt LOLBL L01814 L0184 L0181k
Zoial Lfinished ‘ : ]
aluminum, metric tons Y, 35k 5,986 7.619 7,618
Passenger Cara
Frofuetion, unils 3/ 30,000 40,000 50,000 50,000
Metrie tons of
aluminum, per unit .. 0023 0023 .0023 LON23
Total finished
" aluminan, metric Sons 69 92 118 115
Toga) Finished Aluwnisum '
Metric tons 4,423 6,078 7.1 7.7

1 Wt

The use of alumimum in the produation of pistons snd cylindsr hends for
certain $ypes of Dlesel enginse for rivar boass 1z wall sstablished, and 1t
appears that there should be some uae of aluminum for fidilngs on vesesels.

Some aluminum alleys may also be used structurslly 1n venzels althongh this
poeelbility cannot be confirmed..

1¢ haz been impoesible to obialn any drte upon vhich a quentitative
estimate of requirements can he bagad, tut in order that some use of aluminum
in inlend waterway transportation con be reflected, a figure baged on ons
percent of the annual stesl ragulrement for solf-propelled river vesssls is
shown as the inlend waterway regnirsmente for sluminum as follows:

Year | Metzie Tonn of Finigied Aluminum
1349 L45

1950 66

1951 el

1852 . 558

Pipe Lines

He evidence has bean obtained which indlcates o use of aluminum in this
industry.

Civil Avistion
The aviation indusiry is s largs congumer of aluminum and the quantities
jn2ieated as consumed by Sovist sivil aviation have been supplied by the

Bepartrent of the ALr Force.

The sluminum requirsmente for e¢ivil aviation bave been computed on the
basis of malntaining an inventory of 3,500 slreraft in each of the fonr years,

1/ See Rotorﬁ'ﬁi-anspnr&, Tetroleun report for basiz of production estimates
L2 - 2
PCP SBCRBT
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194952, FPactors comperable to those used in computing military edreraft
requirements for elumimm weore used sleo in the case of civil avlatlon,
1 The annual production of ¢lvil aivernft ampunts %o gome 357 umits., The in-
S oreage in alumimm vequirements for 1951 snd 1952 is attributable % the
- pptimated inoreassd amphasis on the production of larger type alreraft in
those years. C
; The Soviet Union is eadimmted to he produeing 25,00C gross reglstered
tong (ORT} anmuelly and it s Surther estimeted, In the disoussion on ztzel
requivencnts, thet 46,500 tons of oteel will be needed anmually for morchont
ship building &nd repair. For the pwrpose of a tenmtative estlmte one percend
of the stecl reguirement or 465 tons hag boen chosen es the anmel sluminun
requirencat, No confidence, bowever, is reposed im thic figurs, although 1%
appeara in the tables, ’ ,
Ighle 2
ESTUATED RNOWH UOSKR TRANSPCGRTATION REQUIREMENTS FOR ALUMINUM
Tyvg_of Faglliby Uik 149 2920 Pl s 222
Baiiresds Metric Tons
Finighed Alundmym ¢ ft e e e J—
Ingot Aluminum &/ L L - nas s e
Motor Iygngeont
Findshed Alumdmm " v 4423 6,078 7,734 773,
Ingot Adumlmum 2/ ® v 11,699 15,995 20,353 20,353
Jdoland Melezunya '
Pinished uw ® " 445 466 58 558
Ingot Alwdmuel/ " ¥ 1,1 1,226 1,537 1,468
Pipe Linse _
Finlahed Alvmim " " s s s o
Iagot AL 3 * " s s i s
£4vil Aviation
Finiched mmm noon 1,003 1,293 1,575 1,575
Ingot Alumd / # ¥ 2,305 3,308 45021 4,071
Shipning | | )
Pinlshed Alvm'i}}m n o 55 455 255 HA5
Ingot Alumipa " ¥ 1,224 1,224 1,224 3,224
YL '
Finighed Alumtmm 6,626 8,302 10,358 10,332
Ingot Alwdmm 17,339 21,750 275135 27,066

1/ Ingot Aluwmimun tommage dexived by dlviding finished alumimm Yy +38.
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APPENDIX 3

FETROIEUM RECQUIREMENTS OF SOVIET AGRICULTURE
1%:9, 1950, 1951, and 1952

USSR Tractor Parl

Tractor mumbers in the USSR in 1%0 were 523,000, 1/ Tt is estimnbed
thot 5,500 tractors wers tuilt in 1941 2/, givisg the Soviets 522,500
trz:iues st the time the Nagls invaded the USSR,

It has-been roperted that 137,000 tractors were lost to the enwgy 3/,
leaving 391,500 tractors in the hamis of the Soviste, It is assmumed that
30 porcent of the remainder dissppeared from use by 1949 because of cim-
plete wearing out and also becanse of cann'balizabion for spare parta.
This would leéve & total of 274,000 tmactors out of the prewar park gpor-
ating in 1949,

It is estimated thet the USSR soized as war booty, requisitloned, or
recoived 22 veparations 25,000 tractors by the end of 1948.

In addition, 10,000 tractors were received under Lend-Lesse and UMRRA. 4/

Dempstic production of tractors was resumed in 1945 with a todal of 8,700
mamfactured in that year 2/; 14,000°in 1946 2/; 29,300 dn 1947 2/3 60,000 in
1948 5/; and & projectod total of 78,000 in 1849 5/. However, not &ll of the
1949 produced tractors will be used in field operations during the sntive year
and will not consume an anmual requirement of petroleum products. Th s astl-
mated that the petroleum used by tractors produced in 1949 will be eoulvalent
to the 4otal anmsl ecncumption by 31,000 tractors.

Thms a total of 452,000 tractors in full-time use in 1949 is indieated,
Tt is estimated that the mumber will increase in 1950 to B84 000 tractorsy
in 1951 to 473,000 tractars; and in 1952 to 500,000 tractors. Sce Tabls I
for details, . '

Horsepower of Tractor Park '

P .

The total hérsepowar of the 523,000 tractors in 1940 wes 10,260,000, or
an average of 19.6 horsepower per tractor. The Five Year Plan calls for a
total tractor productien of 325,000 units during 19%6-1950, with a tobal power
amourting to 10,2 million horsepower 2/,

“Daapite the fact that the mumber of tractors in 1949, 1930, 1991, and
1952, is Iess than in 1040 the total horsepowér will be above prewar, ov
nearly 11.0 million horsepéwer in 1949 and 15.5 million heraepowsr in 1952
as campaved with nearly 10.3 millien horsepower in 1940. The Sorich tractor
industry is gradually inereaaing the average harcepowsr per tracter &0 that
the plammed 1946-1950 production of 325,000 tractors will have an sverage of
33 horsepower per tractor. See Tables II, IIT, IV, and ¥V for detaile by years.

P

Botslalisticheskoe Selskoe Khozvaistvo, 3947, Ne. 8, p. 1l.

ort Yoo s July 21, 1948, entitled "Draft Power in Soviet
Apriculiure”, Departmert of Stals, ‘ ’
V_ﬁcq;(n;%@' Fkoromika SSSR v Perilod Chuechestvemnoi Vognl, by N. Voznzsensky,

A0 9 19!&?, Po o
4/ See Twenty-Flrst Report to © s on Lend-Lease Operations, for the Peried

nded_Septembar 0. 1oh5 and also United States vhs of Darospic and
Boreden Merchandise,  ieport No. FT B1O, dection %, Group 7, Loh5 and LOAT,

Baresn of Lo Census, Department of Commerce,
"5/ CIA estimate.

A3 -1
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ol ; ctors .
1 523,000 tractors with 10,260,000 nors@pmr consumed 5.9
metri « tons of petreisum products, or 0,575 ton per horﬁepmr &/

Agsuning thzrt 20 percent of the total horsepovey of the postvrar
tractars vas in Dieseleconmuming tractors, then the Following broakdown
of horsepowsr 3in 1949, 1950, 3951, and 1952 by Diesel-consuming and other
fuel«-coxmmdng tractm-a is indicated:

Yecy ﬂcmsepmr of reeporer of ‘fotal
Diesel Consuming  Tractors Consuming Forae.
— Tractora Othey Petrelsum Products poser
1949 3,546,000 7,417,000 - 18,563,000
1950 5,698,000 6,535,000 12,233,000
195 8,154,600 5,448,000 b,mz,oco
1952 10,934,000 b 5TL,000 15,543 000

Very 1itt1e dlesel fuel i pmportlon to sther fuels was eodsumed Yy
Sovist tractors in prevar uassc It ig safe to assume that the 0.575 metnic
ton of petrolesum consumed per horsspower by the Sovlet troctor wouldd also

apply to the 20 percent of postwar productlon in mon-Dissel tractors se-well
a8 iIn tractars 1eoft over from prewar, tractors obtained by requisitions,
reparations, ard frw UNERA and Z&ndnl'.easeo ;

. Both US and Soviet emperience has shown that the dicsel fuel requirerents
per horsepower hour on full or neay M1l load is :_.ocx at fivessixths that of

. kerosens (thé common tracher fuel in prewer USSR} 7/. This would indicate that
the factor 0.575 metrie ton of pe..rolfux ghould be redqcsc by one-sixth or 17
pereent in order 40 arrive abt a woight of Diesel fuel required per horsspower
of Dissel tiractors, This meanz G477 metric ’cf:m of Diesei me’l per horsepower.

. Theg following petrolown consumption fer 1049, 1950, 1951, and 1952 iy thus
indicated:

&/ Tuél consumption and breakdewn for 1937 and 1940 is estimabed in'R & A
No. 2516, Domestic Conmurtion of Petrolewn Producte in the USSR, 1945«
, &nd tites ag references: E‘aaa..uez Sovist Odi JIrdusbry in 2996,

W_ﬁ%@ﬁ_}gﬁm First Six Months of m%c- BT(0as) Hep -
he Lifect 0f Territarisl LOgBes on Russiz's ﬂ’@’urcﬁ cun Pﬁultiﬁﬂ »

20 YMay 192, pp. 27-29,
Ses "0 Tipalkh Traltorov v Selskom Rhozyaist e SSSR", YWy S, P, latskevieh
in Sevsimlisticheskos Selskce Khozmistyn, Ne. 12, fecenben 19«3{,'0

83 = 2
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A, Horcepower of

Diesal-consuming s s, sa ..
. Tractors (i) 3,546,000 5,698,000 8,154,000 10,954,000

Dissel consuption

per horsepower : ) - .

(mt!‘ic tm} 0 n’ivw 4] ol"??? 0 62077 0 015‘?7
Totzl Diesel fuel s ;o PR .
required (metric tons) 1,691,000 2,718,000 3,689,000 5,%.6,000
B, Horsepméar of

Tractorg-consuming 2 IO v . s

Other Fuels (ifP) TohlT,000 6,535,000 5,448,000 4,574,000

Consumption of cther

- pebroloum per horse- : : - :
power (Metric tons) 0,575 0575 0.575 0,575
Total non-Diesel petrolewm  ° - - . P P
required (mstric tons) ly265,000 3,758,000 3,133, 2,630,000
cu Totlal hormm Of 7 o B - > y . v
&ll trectors (HP) 10,963,000 12,233,000 13,602,000 15,50€,000
Total pstroleun, all
kinds, requirad > o > PR
{metric tons) 5,956,000 6,476,000 7,022,000 7,848,000

The following breakdom of total pstroleun requirewdoms for 1949, 1940,
1951 and 1952 iz estimated: ’

m é/ (in }ﬁgims 0%2%121‘10 %0{12; %

Gasoline 1.2 1,0 1.0 1,0 1.0
Keresens hol 350 24k 1?é§ 1.1
Diesel oil 0,2 B 2,7 3.9 502
ubricating oft _0j O3 9k 05 05
TOTAL 5.9 6.0 B 6.5 7.0 7.8

6/ Fusl consumption and breakdown forr 1937 ard 1940 is estimated dnk & &
No. 2516, Domostic Conswption of Pebralewn Products in the USSR, 1045
1032, and cites as roferences: 'assilisl, Soviet Ol Indushry in 1955,

and _in the First Six Honbhs of 1940: C01 (0SS Report No. 58,

nffect” errivorial Losgses on Russiats Petroleun Pogition®,

20 Yay 1942, pp. 27-29. .

A3 =3
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 DABLE I. USSR TRACTOR PAIK in 1949, 1950, 1951 AID 1952

Tractors from prewar
profuction

Iractors obtained by
regqulzitions, repara-
tionz, ete.

Tractors ovtained from
UNRRA and Lend-Lease

Iractors pmdﬁce& in USSR
1948 to 1948, inclueive

Total tractors produced
1n 19Ly

Total tiactors pioducea.
in 19%0

Tetal tractcrs producsd
in 1981

Full-uge equivalent of
tractors produced in
specified year

TOTALS

949 3/

274,000

25,000
10,000
112,000

LN

31,000

452,000

,Jin« unite of tractorsg)

_}j See text for explanaticn of figoures. '

1950 - 49%1 1352
206,000 2/ 124,000 Y 50,000 4
23,000 3/ 21,000 §f 18,000 3/
10,000 10,000 10,000
112,600 112,000 112,000
78’090, 78,000 78,000
- ’ 86,000 88,000
_— - 100,000
35,000 go.ooo B4, 000
464,000 500,000

2/ Assuming a 25 percent dimappesrance from 194¢ to
E/ Agsuning a MO percent disappearance frem 1950 to

=1
o

*—aa:
w €

&~

2]
]

{ Aasumlng a 60 percent diseppesrance from 1951 %o
B/ Bstimates based on a elight disapnearance of the

(]

473,000

1950,
1951
1952.

older requisitioned tractors.
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TASLE 11. HORSEPOWER OF THE 194G TR&CTOR PARK

.

Humbsr Estimated
Average P . Total

of '
- ZIragtors 1/ per Tractor 2/  Horsepowar

Tractoys from pfewar . .
production 274,000 20 5,480,000

Tractors obtained by
ragnisltions, reparations, ) .
stc. 25,000 36 750,000
Tractors obiained from . .
UHREA snd Lond~lease 10,000 30 300,000

Tractors produced in USSE . ot :
1945 to 1948, inclusive 112,000 31 3,472,000

Full-use squivalent of
traciors produced in

specified year 31,000 31 961,600
TOTAL 452,660 o3 3/ 10,963,000

1/ From Teble 1.
2/ CIa estimate
3/ Avernge horsepowsr of all tractorau.

TABLE II1. HORSTPOWER OF THE 1950 THACTOE TARK

Humber Estimatad
of Average BP . Totel

Trectors 2/ por Trector 2/ Horsepowsr
Tractars.from nrower )
production 206,000 20 4,120,000
Tractors sbtained by
reguisitions, reparations,

etc, 23,000 30 ' 650,008

Tractors cbiained from o
UNKRA and Lend-leass 10,000 0 300,600

Yractors produced in USSE

1945 4o 1948, inclusive 112,000 31 3,472,000
Practors produced v

in 1949 : 78,000 3% 2,496,000
Full-use equivalent of

tractors prodused 1n

gnecified year 35,000 33 1,155,000

TOTAL - 46k, 000 2. 3/ 12,233,000

1/ From Table 1.
2/ Cla oatimates.
3/ Aversgs horzepowar of all iraciors,
A3 =5
; \ TOP SBCORETD .
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TABLE IV HORSEFOWER OF THE 1951 TRACTOR PARK

Number Batinated

" of Averpge HP ?otai
Iractors 1/ ver Tractor 2f Horsepower
Tractors from prewar
produstion 124,000 20 o 2,480,000
Tracioras ghtained by 21,000 30 ) v 530,000

regilelitions, repara-
tions, etc.

Tractors obialned frop .
UNERA and Lend-Leass 10,000 30 ' 300,000

Tractors produced in
USSR 3.9}&5 to 1948,
inclugive 112,000 31 3,k72,000

Tractors produced
in 32949 ‘ 78,000 32 2,496,000

Tractors produced .
in 19%0 88,000 33 2,904,000

Fall-use equivalent of
tractors produced in
specified year 40,000 33 1,320,000

TOPAL 473,000 %.8 3 13,602,000

i/ ¥rom Table I.
2 Cla e=tinates.
4/ Average horsepower of s1l tractors.

A3 - b
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In order to apply this factor to the Soviet inlond shipbuilding ond
repair industry, it has bson necessary:

- (1) To convert estimated productlion of self prepslled vessels in
Lorsepover to gross torsby assuming that the average vessel built would
have a tonnage of 65 pgrozs metric tons, und ‘

(2) To convert estimated production of non-self-propelled vessels
in tons of carrying capacliy Lo groas tons hy assuming thatb the gross
tommage of the non-self-propelled vessels would saount to 65 percent of
the carrying capacity.

Sec the Inland faterway. Steel report for estimutes of preduction.
Civil fviation

The total KUH recuirenenhs showm in Teble 3 inciude the anounts
needed for manufacture of aireraft for the ~ivil air fleet only. The
amount of electric power consumed in the muwmfecture of alrcraft in the
Soviet Union #5 not knom, end so in order to arrive st the requiramerss
shown for Civil Aviation, the Japanese factor of 10 I0/H per pound of air
frame weight has been uvsed, This factor has beon cpplied to the estimated
crmunl civil alr producticn of 3,816,000 pounds of oir frame wsight.

Shiippdas

The total K reguirenents shovm in Toble 3 include the agounts
reoded for ship-building and repair. A breakdowm of the emomb needed for
repair as opposod to ship-building canmot be glven.

The samo £actor of electric power consumpbion per gross ton of
shipping lounched has been used for merchint shipping ss used for the -
land woberways. )

See the Korchant Shipping, Steel repord fur estimales cn producbion.

My 5
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LABLE V HOESEPOWER OF THE 1952 TRACTOR PAHK

Bumber Egtinated .
of Average HP Total
Tractors 1/ per_tractor 2/ Horsepovar
Tractors from prewar _
production 50,700 » 20 1,000,000
Tractors cbiained by
requisiticns, reparz-
tions, etc, 18,000 30 540,000
Trectors obtained from .
UNERA and Lend-lease 10,000 30 306,000

Tractors produced in UBER \
1945 to 1948, inclusiva 112,000 31 3,472,000

Tractors producsd
in 1949 718,000 32 - 2,496,000

Tractors produced
in 1950 88,000 33 2,904,000

Tragtors produced
in 1951 100,000 33 3,300,000

Full-uss equivalent of
tractors produced in
gpecified year W+, 000 3 1,496,000

TOTAL 500,000 3.0 3/ 1%, 508,000

1/ From Table I,
2/ C1a estimates.
3/ Aversge horsepower of sll ¢ractors.

A3 =17
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_ TRANSPORTATTON
I, Railroads POL R ments

Mo current Soviet data are available on the Soviet raflroad requiremertts
for POL, Therefore, these data can only be cbtained by means of estimatss.
There are several methods that might be used in srriving at estimatss of rail-
road POL requirements,

The first way that 1s suggested is using a fim figure of POL comsumption
for a prewar year and then increasing this figure in 1949, 1950, 1373, and 1952
by the osftimated increase in ton-kilometers of freight in these years over the
base year, This method is not coansidsred desirable for a numder of reasona:
(1) A close relationship between ton miles and FOL consumption cannct be ob-
gerved in US transportation statistics; (2) The method presupposes that oz
tonelktilometers and utilization of aquipment increase the use of oil burning
locemctives will be increased proportionatelys and {3) As locomotivas are added
to immntory, the same melationship between ccal and oil burning locomobives
will be meintained. The methed has merit only in an estimste of the consurp-
tion of lubrieating oil snd gredse vwhich represents only a small percemtage
of the total consumption of POL.

A secord method that night be used is applying experienced FOL ubilizatlen
factors such as tons of POL por ton-lcllometer and passenger kKilometer of traf-
£i6, Such experience factors are not awiilable for the USSR, and although
they are’available for the United States, the US fectors cannot be applied o’
the USSR, because knowledge of the ubilisetion of oil bumning equipment {$emoy
the ramber of ton-kilonsters and passenger kilometers produced by Dlssel and
ofl turning locomotives as compared with cosl burning lotomobives) is nch
svailable for the Soviet Urion,

The third method, while adnittedly one of ewpodiency, appears to be the
only ong that can b8 used on the basis of informeiion currently avalilable
on Sovist ralivoads. This method is based on evidence that the use of oil
for métive power fuel has not and is not being enphasized on the Soviet rail~
roads. In 1938, a Sovist sourco stated thah up to 90 percent of the total
fuel consumed ¢n the rallrcads was hard mineral fuel, 1/ The author gees on
to warn that, in the future, the expsnditure of ‘mazut fuel will be eut sharply
and more and more will 4he use of cosl inerease. This is, it is stabed, in
full compliance with the instractions of ‘the perby and of the administration
on the conversion to losal types of fuel. 2-_/ Yoreover, In 1945, it was announsel
that the use of local fuels and products is a feabure of Soviet railrecad cper-
ations, .

P N 4 + - K >

g Material Supply. A. V. NAUMOV, Volume IT, Yomecw, 1938, page 228,
Op. Cit, ‘ -0
Stakhinesite Mebthods for the Bednomizming of Fusl, L. G. Murzin

and I. P. Peldman, Moscew, 1945, page 3,

A3 = 8
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Depending upon the availability of lécal supplies, the raflrozds of the
Soviet Union ¢an burn coal, oil, and wood. The areas in which it 1s expected
that most oil fuel is consumed are the Caucasus and Central Aaia, Both ceal
and ofl afe used for fuel in the steam locomotives operated on the Caucasus
railroads, Coal is used principally in the north and fuel-oil in the Trans-
caucasus, Diesels have also been reported in the Caucasus, and are used be-
cauge of the difficulfies of the water supply and the poor quality of immed-
iately available coal.’ Possibly from Prokhladnaya soubth and east in the
Turkmen, Ugzhek, Kazakh, Tadzhik, and Kirgiz republics south of the 4ith
rarallcl are the other arsas in which oil burning rail traction 1 smployed.

In conformity with the Soviet practice of helding to a miniun the
quartity of petroleum consumed on the railreads, it ssems that the modern
types of locomotive, notebly the JS passenger locomotive znd the FD freight
locamotive have not been designed asz’oil tumers, tut possitly the Consell-
dation lend-loase freight locomotive, the I 4~6-2, passenger locametive,

E O=10=0 freight, the nsw Pobsdz, and the 0 and ¥ (=80 lecarctives burn oil
when used in the area indicated above, 1/

Information on the total number of kilémeters of track on which oil
turning locomotives are used is conflicting. Hewsver, it appears that 7000
kilometers may have Been devoted to oil tractien in 1940. This would bo
7 pereent of the 105,000 kilometeys of throngh route in cperation in that
year, About 6 percent of the 118,000 kilomsters of railrcad lines planmed
for 1950 may be used by oil burning locomotives. HNevertheless, the nmumber
of kilometers of track respectively devoted to Diesel and tco fuel oil
traction is not known, and the dmount of traffic planned or earried over oil
burning routes is not awvailable,

Under the circumstances the most desirable rethed of determining the
quantity of cil burned by the railroads consists of relating the percentile
constuption of petroleun products to the percentile consumpbion of coal and
wood, The following table shows the percentage relationship in the congunp
tion of the various types of fuel: g/pe

Table 1. ,
PERCENTILE RELATIONSEIP OF RAILROAD FUEL CONSUMPTION

Year
1913 1933 1240 1943
Ruel % 3 2, %z,
floal, (4 (7 o6 64,35 '
Lignite { { 6.3 17.2
oi1 38 2, 81 6.8
Wosd 8 2 1.0 11,5

L

i/ JANIS, Jd, Section VII, page & and page 16; Table VIN-7s pege 175
Table VIT-8, Handbook on USSR Railways Volume III page 5 and ££. 25X1X7
USFA“EIR #52 Of 1}-& NOVQ i&?o :
2/ Embassy Hoscow cable, 3). July 1944; Handbook on USSR Railrcads. N
ﬁ & figws of O3 percent for ceal, 6 parcent for oil, and 1 percent
25X1X7 Por wood consumption "before the war® is used. This is related to 1950, twun
may refer to some cther prewar year ov oven parh of a year. Furbther "G93 per-
cent coal" is an ambiguous term since the type of voal is not lmesm. Separ-
ating - oub the lignite’and employing an average of about 14,000 FIU for coal
to 19,000 BIU for oil, a ratio of 1.3 has been used se a comversica facter
for oil from hard coal. ’ '
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The percentages in Table 1 total 100 percent for each year described -
ard rofer to the total caloric fuel consaption on the railreads. In 1940,
9345 parcent of the tétal coal consumed by 2ll forma of transportation wes
used by the rallroads. 1/ The total consumed by transportation ws 49 mil-
lion tons. 2/ Therefors, 45.8 millicr metic tone of coal were concumed by
railicads in 1940, and this amdunted to 90.9 percent of the total amourts of
fuel’consumed by the railrcads, Of this amount, 45.8 million metric tons of
ecal, 42.6 million metrlic tons are hard eoal typss end 3.2 million metrie tons
are liznite. Converting the lighite into hard coal, the total hard coal would
amov::t Lo 4L million metriec tons, 3/ Sinece 90.9 percent of the Leial fusl
1 amounted to 44 million metrie tone of hard coal, we derive 8.4 mil~
1lon uziric toans as the total (100 percent) fuel conswmpbion in 1540 in terms
of hard coal. 8,1 pereont of this ancinds to 3.92 million metric Lous of oil
exproszed in havd ceal units. Using 1.2 as 2 conversion facbor frem herd coal
to oll, a'total oil consumption on the reilroads of 3.01 miilion metric tons is
obtained, . ‘

In 1949, and so far as can be observed for 1950, the increased traffic
producticn is largely being offected by the incremsed production of coal
burning locamotives although there is a mmell but growing production of
Diesel-electric units. The Uissel-elseirlc locomotives are being used, howe
ever; In those areas that cwrernly use oilwburning steam Locomotives and it
appears reasonable to assume that the less efficient oil-barnirg units wili
be retired as Diessl-electric locamctives becaus aveilable, so that there
will be no appreciable change in the railroad POL Zfuel requirements during
the years 1949=3%52,

The over-all fuzl requirerents for the raiircads, therefore, wiil be
affocted only by the smell guanbity of petrdlaw: products needed for lubrie
cants. A Soviet socurce states that 28 kilograms of grease are allewed per
run of 220 kilameters, znd thet during a moath a locomoblve makes no less
than 12 trips. 4/ Urferionabely, the kind of grease used is not made clear,
nor s it mede clear whether thé 28 kilograms includes Iutwlcants for the-
cars as well ¢s the locometives. At 12 trips per wonth, which appesrslow,
the annual consurption of lubedisants would amcatt Lo 4.08 mebric tons per
locomotive., Multiplied by the esbimobed serviceatle locamotive inventories
for the yeors 1949-1952, the fcllowing metric tons of lubricants are required: 5/

.

1969 1950 1 1952
104,22, 1,18, 118,740 125,599

-

Ugel XIT,-1940.

SIDI 'USSRI Voiume Ti. -

The Agitatorts Notetock £33,

These figures sre psrtially substantisted by U.S. cxperisnce,” Taking the
average ccnsuaption por ton énd passenger kilemeter of grease, lubricating
oil, and kerosere by the U.S, railvoads during the’peridd 1940-46, and
epplying it to Russian trafiic statisties for 1930, 124,327 metric toms of
these products will be required o carry the plammed traffie. -Although the
reilrond systen of the USSR and of the US ¢perste under wastly different
conditions in the molber of lubrisants per ton-kilometer and per passonger
kilometer, they are roughly corparabls.

L

S
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2, Motor Transport

In order to determine the POL requirements for the civilian motor
transport industry for any given year it is necessary to estimate s mide
yeay serviceable invantory of civilian mober velicles, and apply %o that
inventory the estimated utilization of each vehicle and the POL require-
ment for the estimated utilization.

A mid-1949 servicezble inventory &f all truckel/ was derived by
cambv.ing postwar production data’ (745,500 wehicles, 670,500 truci:, See
Apperddx’A) with an estimated 110,000 uerviceable prewar or lend-lesse
vehicles,2

The military inventories of trucks 1949-1932 has been estimated by
the Imtelligsnce Divisicn, Department of the Amy. Thess inventories do
not distinguish between serviceabls and unservicesble military vehidles,
congdet entirely of gasoline imisks and do not incinde any peosenger o
staff cars. However, fram these estimates it is possible fo arrive ot a
midyear 1949 inventory of L18,607 nilitary gasoline trucke.

E

The midyear 1949 imventory of all serwicoable trucks; mentioned above, hus
been converted to an inventory of all trucks’on the basis that 45 percent of the
total inventory represerd: sexviceatle trucksi3/ Thersfore the mid-1049 inventory
o2 all trucks amomnted to 1,185,330 wohicler, The zlitary irwenbary for mid-
1949 was subtracted from the total inventory zt mid-1949 in order to arrive at
an éstimte of the mwber of trucks in the civilisn econcry.l/ This anounts to
498,405 servicentls eivilian trucks in mid-1949,

In arriving at the 1950, 1951, and 1952 midyear e¢ivilian inventeries,
no’further atiertion was paid to the military faventories excopt to ailceate
30,000 gasoline trucks yeariy fyem new production as estimated to be requlred
by the Intelligence Division., Midyear serviceable ecivilian inventaries for
1950, 1951, and 1952 wers bullt up by taking &l truck production except the

5000 menticned previously. Al prewar and lend-lease vehicles were rebtired
by mid«1950, One half of 1945 production was retired by mid-1951 and the
balance of 1945 production and one half of 1946 production wes retired by
mid=1952. (Ses Teble 2 Appendix B), The ssrviceable eiviiian inventery of
trucks includes all Diecels [reduced,as the estimates of military inventoriss
do not include such wehicles.

Serviceable passenger cor inventories were buils up on substantially
the came basis as trucks except that no passengsr cars were assigned for
militzry use for the recscn given. Ten thousard prewar amd lend-lease mobor
cars plus postwar production was estimated to be the serviceable inventory

by mid 1909, The prewar and lemd-lease vehicles wers retired by mid-1030,
One half of 1945 produchion was rotired by mid=1951 and the valanee of 1945
production and one half of 194¢ production was rebired by mid-1952. {Ses
Apperdix A and Table 2 Appendiz BJ.

“Having obbained the awerage servicsable inventories for the years 1949,
1950, 1951, 1952, POL requirements were estimated on the basis of an avorage
ubilizatlon of 20,000 miles per vehicle per year for trucks 5/ and 10,000
miles per vehicie per year for passenger cars §/ and a weiglied average fuel
consumytion of 7 miles per gallon for gascline trucks, 6.4 miles per gzllion
for Dissel trucks, 15 miles per gallen for ilight passenger cars and 10 miles
per gallon for heavy passengey cars /. Consurption of lubricating oil and
greasc was computed on the lssla of 5 percent of tHe gasoline and Diesed ofi
requirement by weight 8/, “See Tabls 2, Appendix B, for PCL requirements for
the yoars 1949, 1950, 1651, and 1952,
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Footnotes

1/ A relislle estimato of the number of passenger tuses 18 not availaBle.
The Sovists plan to produce 425,000 trusks in 1950 and 64500 busez,
The latter is 1.5 percent of the former, and this appearas to bo a reason-
able relationship for the inventery, ) .

2/ Ssrviceablo‘premar or lend-lease vahicles in mid-1045 are estimated as
follows: 65,000 trucks, 2 tons or less, 10.8 miles per galfen of fuels
33,000 trucks, 2% or 3 tons, 7 miles pér pallon of fuel; 2,000 Dissel
trucks, 4 miled per gallon of fuel; 10,000 péssénger cars, 10 miles per
gallon of fuel, (Based on data taken fram D.-B. Shimkin, "The Aivoroe
bile Industry That's Behind the Iron Curtain®, as derived frim 5. A,
Akolsin, "Specifications of the Nobor=Vehisles of ths USSRT),

3/ The Soviet truck invertory was estimated at 65 percemt servicecile ab Lue
ond of 1947, "Soviet Rolling Stock and Motor Vehicle Industries® » CRE
42-18, 1 September 19%8. There 13 no evidence that this percentage of

servicoable trucks has changed materially by 1949.

No distinction hos beon made between the types of trucks held by the
military and those in use by the civilian econcny, excopt thet rwo
Diesel trucks have been allocated to the nilitary,

3/ The figure of 20,000 miles per truck was derived as follows:
1. The 1950 plan calls for a freight turnover of 25.4 billion +oneicilometeors
T or 69.5 million ten-kilomsters per day. ‘

2. Awallable to carry this freight will-be: 391,701 light trucks {507 of
total civilian truck inventory); 352,53k medinm trucks (473 of total
civilian truck inventory mimus 1.3% of tobsl vehicle imventary, or
1;1,665 bua;aé) 3 and 23,502 heavy trucks (34 of tobal civilian truck

) Wmh‘z‘y o ’
3. Assuming that the light trucks carry an average pdyload of 1 ton, the
- medium trucks 2 tons, and the héawy trucks 3 toie, a total of 1,167,275
tons may be carried ab one timo. - To produce 9.5 million ten-kilomstérs
per day, each truck must travel $9,500,000 divided by 1,167,275 or 39.5
. il.dslﬁaehem per day, In terms of miles this amounts to 36.9 per day, or
sh69 per year, . ’

4. Assuming loaded haulage o ke 2/3 of total travel, the fimme of 13,469
miles is incrensed fo 20,206 total miles per truck per year and rounded
off to 20,000 mitss, ,

5« This figure is supported by data in "Legkye Metally™ Ne, 7 July 19%
which states that notar vehicles opersfe o an average 125 Liicmetors
por day for 275 working days in a'ysar, Seventy one kilamehers represent

- the aworage daily loadéd movement. '

6/ No basis for this estinate, I& is purely a Juigment figure.

Based on data eontzined in S.h. Algizing, "Spscification of the Motér Vehicles
of the USR"(Journ=l of the iuto-Tractor Indusiry Movcow, 1937, No. 15) and
D¢ B Shimkin, "The Aubomobilo Industry That's Behind the Iron Cartain®, Cone
sumption of Diesel trucks 2ssumed Lo ke same as 5 ton YAZ 200 trucel,

8/ These Pigures are calculsted on the basia of 5% of gasolime and Disssl ol
requirements by woight. This percentage was-sclected as reasensble in the
light of US experience. For the thres yoars, 1%h, 1945, and 1046 US inber-
eity truck and tus operators filing statisties with the Intorstato Cofmeree
Commission reported averages of 4.76 miles per‘ gillon of fucl and 327.2 miles
per gallon of Jubricating oil: In other words, .21 géllons of fuel were used
for every .C03 gallons of oil, for a ritio of 70 4o 1. In terms of metpic Long,
with éne galion of goscline weighing 6.2 poinds and cne gallon of Iuwbricating -
oil 7.5 pounds, the ratio becames 57.8 to L., The amount of oil uged, therefore,
represents 1.7% of the total weight of the sasoline. Making allowance for
grease consimption and the possible less efficicnt use of Intricants and graase
in the;;SSIi » the uze of 5% as the besis of calewlation seemsd & reasonable
estimate,

&
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APPENDIX B

USSR MOTOR VEKICLY INVENTORY AND CIVILIAR MOOR
: " JRANSFORT POL REQUIRBMENTS ‘

Table 1

USSR MIDIEAR INVENTORY OF/ SERVICRANLE MOROR VEHICLES

Jay 1 Tuly 1 Toly 1 Joiy 1

frucks, 2 tons a&nd under 400, 250 547,750 235,875 898,250
Trucks, 2% ond 3 tons 545,900 508,900 678,950 341,700
Diesel Trucks 24,380 . 32,850 44,926 56,580
Total Servicesbls Trucks 770,500 1,085,500 1,447,750 1,796,500
Light Fassenger Cars 60,875 89,625 119,812 148,874
Heayy Fassenger Cars 22,625 79,875 20,938 | 49,626
- Total Passenger Cars 84, 500 119,800 159,750 198,500
Busses 1/
Total Serviceadle Vehicles 855,000 1,206,000 1,607,500 1,815,000

1/ Inclvded with trucks. Estinated t‘o represent spproximadely 1.0 percent of total.
Table 2 ;o
' USSR MIDYEAR INVERYOEX OF CITILIAN MOTCR VEHICLES

July 1 Jul- 1 July 1 July 1
1948 195¢ 1251 1952
Total Trucks 1,186,380 i/ Y 1/
Total Militery Trucls 415,802 439,138 452,152 462,975
Totel Civilian Trucks 786,776 if 3/ 1/
Civilian Sexviceable Prucks
Gasoline Trucks . 474,058 750,508 1.070,730 1,877,858
Diesel Trucke 24,350 32,84y 44,925 £6, 85
Total . 498,405 783,40 - 1,115,655 1,454,408
Busses 2/ : 2/
Serviceable Passenger Care
Light 60,875 89,62t 119,812 143,874
Heavy ) 23,688 29,875 | B9,938 45,626
Total ‘ 84,500 119,800 169,750 158,300

1/ Not computed. Method used in cerputing POL comsmptioh dees nod
requirs this» Pgure. .

2/ 1Included with trucka. Bstirated %o represont a;}proyximately 1.5 porcent
of total. : ‘
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) Table 3
BOL Emvnmm:(s M:g mczggz)u\ MOTOR VEHICLES
1949 1950 1951 1952
gasolise |
Pagsorger Garg ) ‘
Total B | 176,370 26,170 329,085 402,911
ks 3
Total 3,730,812 5,906,857 7,495,110 10,843,718
desel 0iL
Irucks 4f : /
Total 249,354 336,384 450,032 579,072

lubricating 0il and Grease 5/ ‘
Total 207,826 324,471 414,211 591,585

Total PCL 4,364,352 6,813,872 8,698,438 12,423,266

_Jj Conputed on basis of cveruge utilization of 10,000 miles per vehicle psr
annum at 15 miles per gallon. g

g/ Computed on basis of cversge ubilizaiion of 10 »000 miles per wvehicle per
annum at 10 riles per galion.

3/ Coupabed on basis of aversge wbilization of 20,000 miles per vehicle per
annua &t welghted average of 7 miles per gallon.

_i,-./ Computed on basis of cvercge ubilizabion of 20,000 niles per vehicle per
anum at 6.4 miles per gellor.

£/ Camputed on basls of £ percent of rmscline and Diesel oil requiremmats by
woight '
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3. e Sh

The sea~-going merchant fleet under Soviet registyy cemprises about
522 vessels of 1,000 gross tons and over, Of this total, 201 are oil~
burning vessels, namely, 89 Diesel-powered ships and 112 steamships
powared by fuel oil.

iIn the Caspian Sea there are 119 vessels of more than 1,000 gross
tona, 92 of them tankers, 27 freighters. Of the tankers, 21 are Dissel-
powered and 71 use fuel oil, OFf the freighters, 10 are Diesel-po.cred
and 17 use fuel ofl.

In calcnlating the estimat~d sonsumtion and requirement of petrolsum
prodacts by shipping, use was made of records of deily consumption of fuel
ol and Diesél oil by tankers ard freighters; as recorded for individual
Soviet ships.‘ iThere nc record was available of the consunption record of a
specific ship, it was assigned 2 consurption rate equal to that of a ship of
equal tomnage, Consumption was computoed on the basis of the actual mumber of
ships in ecach gross tomnage class; miltiplied by the average daily consumpbion
rate of that tomage class, sines conmurptioniates vary ag the tomnsge incereases.

Days at sea and in port were bhased on certain achual performance racords
kept by War Shipping Administration for US freighters, and by the Armed
Services Petroleum Board fer USNT tankers. An arbitrary reduction of 20 per-
cont in days at sea for freighters; and of 10 percen: for tankers wes applied
to Soviet ships'to allow for lsass sfficient operation; especially on loading
and discharging, and for poor condiflon, lack of repalr facilities, and the
1like ag compared with US operations.

Days st sea ard in por‘t'were asoumed to be:
(1) Freighters: 160 days at sea; 205 days in port
(2) Tankers: 215 days ab sea; 150 days in pord

The assumption of CIA that’a ship in'port consumes 20 percent of the
amount of fuel consumed at sea, wns used.

It has been estimated that Soviet shipping vequirements in 1‘3!;9‘31'@ a8
fellows:

POL RECU IREMENTS

Fuel 031 _ ’o- ‘
Freighters (deep sea) 7343036 metric tons
n ( % 1‘223219 n n
Tankers gdeep se'.;) 205780 i w
" Caspian > BEMEE n m
Total Fuel 0il I,ﬁz’ﬁ.l% mebric tons
Diesgel O ’
Frel gters (desp sca) 98,770 © "
: " Caspian) 827 )
Tanksrs (deep se";’t) 50,593 * "
n Caspian %gg@ woow
' © Total Diesel 0i1 152,905 metric tons
Total desp water requirements 924,179 ¥ "
2258 - Q04 k] n

Total Caspian requirements
Total Requirements 1,469,065 metric tons

Mé change in these requirerents har been estimated for'1950, but for
1951 and 1952 requirerents havs been incroased slightiy (2.9 percert) in
order to take inho zccourt the increase in ship tornage estimated for -
these years,
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Qotal merchant shipping fuel and Diesel ofl requiremerts for the years
1945-1952 in metric tons are as follows:

199 196,905 1,272,180 1,469,085
1950 196,905 1,272,180 1,169,085
197, 215,407 1,297,235 135323.&42
1952 215,407 1,297,235 1,512,642
b Iaolard Waberways POL Requiremerts - | )

In order to estimate total POL vequirements for the inland waterweys, ib
1z necessary to obtain information on the horsepower lnventory of tha river
flect, the composition of this inventory by types of fuel conmumed, the sl
mumer of hours of operation of 21l self~propelled oil burning vesscls, ard
the fuel consumption per horsepower hour of operabion.

Mdyear inventordies of servicesble vessels have bsen used in these compu.
taticns, since a midyear inventory represents the average mmber of vessels
available throughout the year. It has béon estimated that the horsepower
inventory of the river fleet will be 850,000 at the end of 1949 and 930,000
at the end of 19530.,0%/ Yidyear inventories for these yeers may bs derived
Yy subtracting 1/2-of the total yearly incremsnt from the end of yedr inven-
tory for each year, thus giving 820,000 in 1949 and 880,000 in 1950. Simflar
tnventories for 1951 ard 1952 may be estimated by spplying a factor &F wbild-
gaticn established in 1950 to the osctimated traffie in 1951 and 1952, 2/

. 25X1X7 .

Yo reliable data are avalleble on which can be based allocabtion of the

v 1t Lo coal apd ol burning vessels.

25X1X7 .
b serrioesbilivy

of 90 percont of ths inventory appesrs reasanatie.

" The 19h1 total’inventory of pélf-prepelled river vessels was éstimated ab
units and 810,000 horsep ser, (Strategic Intelligence Digest, USSR, Volume

11T, Transportation, p. 1-4). An official Soviet Source has claimed:that LOOO
wessels of all types were destroyed during the wer. (River Transport, 31 October
1947} In order to determino the number of self-propeiled vessels at the end of
the war, the prewar proportion of self-propelled vessels to tolal yessels was
applind to the total vesscls destioyed during the war and this mwwbor was maly-
tracted from the prewar irventory. Based on the prewsr sverags hoxsepousr P
vessel, it oppesrs that in 1045, sclfpropelied vessels had a tobel. of 510,000
horsepower. The current Five Year Flan calls for an increase of self-propelled
river vesgels totalling 300,000 horsepewer. On the assurpbion that Shere will
be an incremert of 60,000 horsepower anmually, the total horsepower irventory
at the end of 1949 will be 250,000 and at the emd cf 1950, 910,000,

2/ Tt is believed thot in 1950 serviceable vessels totalling 792,000 horsepower
midyear inventory) will prodice the plamed 49.6 billion ton-kilamebers, or
62,600 ton-kilometers per horsepowor. Aseuming a direct relationehlp between
 gpaffic and industria) activity, and applying this factor of 62,600 ton-kilo-
meters per horsepower to the increascd traffic anticipated in 1951 and 1952,

servicedble flect inventories for mid-1951 and 1952 are caleulated at 857,827
and 929,712 horsepower rospechivoly.

25X1X7
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- The total serviceable inventory is thersfore sstimated as follows:
) Table I
SERVICEABLE MIDYEAR INVENTORY OF OIL~BURNING RIVER VESSELS

9 0 el 12

Disesl horsepower 182,655 196,00 212,312 230,104

Ofl-steam " 370,85 397,980 431,053 h673180

Total(75¢ of entire 553,500 594,000 643,370  697.2%.
~ flcet)

Tt is beliewed that a maximum of ‘200 days of oporation anmally is
typical for the averagé river vessel. 1/ A Soviet source states that river
boats are in motién 37.2 percent of the time. 2/ Accordingly, the average
iﬁ;m‘ger ofdhours‘ of operation, 1786 per self-propolled river boat per year

erived,

The horsepower hours of operation by types of oil-turning vessels are
therofore as follows:

Pable II
- HORSEPOVER HOURS OF OPERATION

19 1go 1 1952

Diesel oil 326,271,890 350,091,720 379,189,232 11049657k
Puel oil | 662,329,170 710,792,200 769,859,588 834,383,400

Based on data computed from a British Report, g/ 000312 metric tons of
Diesel oil are consumed per horsepower by Diesel river vessels and 000223
metric tons of £iel oil are consumed per horsepowsyr hour by river vessels
turning fuel oil. No £irm basis exists for the computation of the consuwmp~
$.4on of lubricatling oil and grease. Although this is not a significant
figure in the total Soviet POL consumption; for campleteascs scme allowancs
should prolably be made for it. Therefore, 5 percent of the total fuel and
‘Diessl oil consumption has been allocated for lubricating oil and grease
for the vesssls consuming fuel and Diesel oil. The same amount of lubricabe
ing oil and grease consamed per horsepower hour by fuel and Diesel oil ves-
sels has been applied to the horsepower hours produced by wessels burning
coal and woods Accordingly, the lubricating oil and grease consumphion of
the entire river fleet has been obtained, ‘

The i‘olldzﬂsing table presemts fuel, Diesel ard Iubricating oil and greaso
requirements of the river fleet for the years 1949 through 1952,

Table IIT

POL ROQUIREIENTS OF THE RIVER FLEET
(Metric tons

10h¢ 1959 1953 1952
Diesel oil 1%2731 67229 1%3{)7 ”ﬁ%”zm
Fuel oil 147;699 156,507 171681 1855058
Iubes and grease 16:608 17,823 19:304 20,922
) TOTAL 266,088 285,559 309,292 335,211

Econamic Get.r of the USSR, Ath ed.lMoscow, 1947, vage §3.

- 25X1X7
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5. FOL Requiremerts, Pipelines

The POL requirements for pipeline operation is based on the assunpiion
4hat 50 percent of the pipelines’are oporated by Diesel power at 50 psreont
capacity 100 percent of the time. .

Po determine the Diesel fual recuirement the factor 00812 tons por .
horwepower hours 1/ ms applied to 25 percent of the horsepover hour reguire~
ment 3, estimateod as described om Page A4 - 3.

POL REWIREMENTS, PYIPELINES

Midyenr Mileage  Pumping Stations  Ibhe, (25% tctal) Diesel Fuel

L . . (metric tons)
No. Av. Fp. TotelFp, )
WG 0IL T 29 5.6 @20 182,466,36 56,529
Gez 1,92  14.92,087.7 3,308 68,220,028 2285
Total | : S . TRy
1950 0i1 8,082 1010 067 L5 200,818,910 62,655
Gas 1,307  16.32,140.3 3,888 76,509,760 2
Tobalt o, . B
19 081 8597 107,5 913.5 983193 215,342,949 67,187
Gas 1428 17.9 2,1886 39,17 85,914,833 26,306
Total : S . BB
1062 Oi1 8:933 1.7 ’917?7 152 s 509 22, ngl f282 70 ,;138
Gs  LB9  19.42,205 L3466  5M905 24

Total 99,879

28X4 X7

v [
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6. Industrial Roquirements

Combining tho lanufacturing and Mining Industry. industrdal consunption
of petroleum products in 1949, 1950, 1951, and 1952 are largely estimsted on
tho basis of the 1937-1940 trend of petroleunm consurption by industry, on the
omigfmd, and the estimated trend of industrial consumption in the postwar
period.

From 1937 Lo 1940, consumptién’of petroleum preducts by industry increased

- by appreximately 19.2 percent, i.e., 4.76 million metric tons in 1937 1/ to

5.68 million metric tons in 1940, 2/ Uhile industricl consumption of petroleum
prodruts increased in tonnage during the 1937-40 period, Industry consistently
acecounted for appraxirvately 23 percent of the total amusl petroleim consump--
tion when made relative to the other major categories of consumers.

The 1950 geals for plant equipment call for an lucrease of about 40 percent
over the 1940 levels. Since present productivity has not yet rcached the 10
rates in many indusiries, it is highly unlikely that the Plan will come noar
attalorent .,

Asgesement of the pestwer activity lewel in industry’is exceedingly diffi-
cult, with only meager and intanglble evidence aveiizble. Rather than apply
an arbitrary increzse in the rate of activity in Injustry to petrcleum consump-
tion, it is estimated that petroleunm consumption will be approximately the same
as in 1940, nasely 5.6 million metric tons, ,

Consumption of roughly 1.1 million tons of oil by Power Stations was incor-
porated tcgether with Mamufacturing and Mining undes Industry, 2/ In subsequent
years, it appears that the relative importance of ccel and the generation of
lectricity increased; while that of fuel oil docrcosed, As such, the Lotal
consurption of petroleun products by the Mining ond lamfacturing Indusiry to—
gether vwith Blectric Pormr Industry is estimsted to be 6.7 nillicn metric Gons
in 1949, Again, it was found that Industry accoumtzd for 23 percent of the
total estimeted petroleun consumption by the Sovie: ecconomy.

Consunption in 1950, 1951, and 1952 wes estimatod by assigning to Industry
23 percent, of the total annual petroleum consurption for each of the years.
It is believed logical to make the assumption thzt Industry will contims to
account for 23 percent of the total conewnption as wiss the case in 1937-40, and
19k9.

7. Heme Use Reguirements

*In estimating the postwar consumption of kerosensz and fuel oil by home
use, it was assumed that domestic burming or light oil is used principally
by the urbon poplotion for heating purposes and that kerosens was uscd
chiefly by the rural population for lighting and cooking purposes.

Home use conswmption of light fuel oil inéreessd more repidly than
congurphion of kerosene in the postwar pericd, reflsechting contimiation of
the trend towsrd greater wrbtanisation in the Soviet Union. Also, morc ex-
tensive use of kerosene is likely to be offsst by increased rural electzrifi-
cation and nabiral gos will probably be more widely used in the citics than
before the war. Ileverthslese, rural electrification and natural gas is ex-
pected to sliminabe the consideration of kerossne. In visw of the Sovict

___/T %01 (033) Eeport #58. "The Bffect Of Terriiorinl Losses on Russiaie
Petroleun Position®, 20 lay 1942, This report used the following Sovies
publi tion For 1t ; Le 0y 1937, No'2, po 3L,

A ~ 20
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policy to mairtoin a relatively high state of military preparednecss, it

is beliaeved that the Scoviet govermment will expend further offort in e~
stricting civilian home conswmption of keroseme and fucl ofl, Therefors,
consumption in 1942 was probably no greater than the total allocated

in 1940, namely 2,7 million metric tons. ,1./ A slightly greater availability
of kerosene and fuel oil to home use hzs voeen chowm to compensate 4o some
dugree the trerd tomard greater urbenization in the USSR,

Home consumption is expected to increase slightly in the pericd 1950-
1952, btut will.'decline in relation to the percentage distribution of petro-
leum products to the Soviet econcmy.

8. INilitary Reguirements of Refined Products

Sovieb militsry requirements of refined products for the pericd being
considered have boen rrepared by the Department of the Navy, ONI, and the
Intelligence Division, War Depariment General Staff. The sumaticn of
these roquirements ave shown on Tables Via, VIYa, VIIIz, and Ta,

1/ Prewar Consumption: _
1937 - 2.3 mdllion metric tors (10.3% of tcbal conswmption)
1940 - 2,7 million metric tons (9.8% of total consumption)

Ref. COT(03SS) Repart #3538, The Bffect of Territorial Lodses on’
Russia’s Petroleur Position, 20 1ay 1952, pp. 20-3ky 37-bl.
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APPENDIX 4

METHOD AND BASIS FOR ESTIMATES OF USSR
" EECTRIC POER RELUIREMENTS FCR TRANSPORTATION

Officlal Soviet scurces state that 6.5 billion KiH will be consumed by all
transpart in 1950, but the total requirement estimsted in this study for that
year does not exceed 3.6 billion KVH. The latter figure omits several
important transportation uses for slectric power, such as urban transport,
terminal and yard facilities, equipment manufacture not covered herein such
as tles, rails, truck tires, etec., and miscellaneous pomar losses. Con~
sidering these important amissions,the 6.5 consumption estimate appezrs
within reason. HNevertheless, the transportation estimates for electric
power requirement must stand as indicated inTable 3; for no support can be
found upon vhich to base a quantitative estimste of the electric paower
requirement for the omitted items. Therefore, in any consumption pattern
or over-all estimate of electric power, the requirements for the omitted
items must netessarily be included in & gensral requirement for industrial
use, :

In view of this consideration, it appears desirable that all clectric
power included in the supported figures appearing in Table 3 which could
properly be classified as industrial uses, be ceparated from the indicated
transportatian use, and that the transportation requirements for electric
power include only operatiomal uses, such as the amount needed for the
operation of trains end repair (as opposed to manufacture), of rolling stock.

The following table shows all supported transportation use of electric
power, and the supported transportation use when zuch items as mamufacturing
(industrial use) are cmitted:

Table 1

SUPPORTED TRANSPORTATION REGUIREMENT FOR ELECTRIC POWER

1959 1950 1951 1552
B EH XUk J6H

Total Supported
Transpcrbation Use 2,713,970,950 3,6733219’338 16-31385,891’955 5’5103395’%1’

Transpoytation
Use Excluding
uamifacturing & 1,959,139,194  2,609,946,700  3,479,97L,151  4,435,309,710

Rallroads

The tosal RVH requirements sham in Tabls 3 include freight operation,
passenger operation, repair of motive power and rolling stock, end mamufac.-

turing.

The amount of electric ponar needed for the railreoad has been computed
as follows:

1. Freight ration

A Soviet source, B. Levin, "Basic Problems of the Five-Year Plan," stdes
that 76.3 billion gross ton-kms of freight are planned for the electrified

railroads in 1950 and that .0l8 XIH are allowed for the production of

1/ Does not include IH needed for repair of merchant shipping and river
vessels for reascn explained in text following.
YA ¢
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one grass ton-kilameter, The KT ndcessory for this trafiic has been
adopted as’the requirament for 1550. Changes in this requirement for
1949, 1951, and 1952 have been tased on ths estimated invontory of
elsctric locanotives in those yoars as compared with 1950,

2. Pasgenger Operation

The numbor of KWH required for each year is based on the planned
relatiomship of clectric passenger traffic to freight traffic as set forth’
in "Basic Problams of the Five-Year Plan for Reilrcad Transport, 1346-1.950,"

3. Repair of Locomctives and Cars
It in estimoted that ten percent of the inventory of Jocamotives

-and ears requires heavy repairs anmially, and thet the smount of electricity

required for this operation will be substantially the seme as that required
for the tuilding’of locomotives and cars. A US factor of 80,123 KWH per
locomotive and 4,026 KWH per cay has besn applisd to the total mumber of
locamot ives and cars estimated to be repaired annuclly.

4. Mamfacturing

Tho US Zactaors mentioned 3n (3) above werc applied to the total
mumder of locomotives and cers estimated to be prodiced avmually. This
factor vas cbtained from the Consus of Mamfactares, 1939,

See the Raflroad; Stecl report for estimstes of inventories and production. -

Motar TIransport,

The total KT requirercnts shown in Table'3 include the amounts useded
for mamfacturing and repair‘of motor vehicles: A US factor taken fram the
Census of Manufactures, 1939, smomting $o 692.5 Kill for each motor vehicle
produced vas applied to estimated production of motcr vehicles in 1949y
1950, 1951, and 1952 to obtein the mamfacturing requirement for motor

transpert.

The amount of electric power needed for the repair of mebtor vehisles
ms obtalned by estimating that ten percent of the total inventury of
vehicles would be subjected to heavy repair during the yesrs in question,
and that the elsciric power reguired per unit would amowrt to the seme 2s
for manufacturing.

’

.Sea the Moter Transport, Petroleun report for cstimates of invenbories and

production.

Pipelinas

The total XWH requirement showm in Table 3 Includes the amourt nceded
for rarmufacturing of pipeline equirment and for the cperation of pumping
stations,

The elactric power requirement for the mamufacture of pipe wes derived

by applying the factor of 120 FIH per ton to the yearly tomwoge requirement -~
for pipelines. This factor was cbtained from the Census of Mamfactures, 1939.

Ay - 2
TOP SECRET

Sanitized - Approved For Release : CIA-RDP78-01617A000500220001-8



&

Sanitized - Approved For Release : CIA-RDP78-01617A000500220001-8

!

TOP SECRET

Horcepower recuircnonts for pumping were estimuted through the use
of the formda Hp = L.7 X w x P where " represents copucity in thousunds
' Lfficiency ‘ ‘
of berrcls per day ond "PY pressure in hundreds of pounds per square inch,
Capacity of lines in operation on 1 Jamary 1949 was ccmputed by tuking
a welghted aversge dlanster of those lines, 11,3 inches in the case of
cil lines, ond 16.2 inches for gus lines, and cecepting standard cupacities
for pipes of thoze diumeters: 43,660 barreis of oil per day for the 11.3
inch and 612,360,000 cubic fect of gas per day for the 16,2 inch. The
latter was converted to 102,060 barrels per day on the basis of 6,000 cubic
fcet per borrel, taken from "Petrolewa Data Boolr, 194E2.% Capacities of
lines bu’lt after 1 Jarmary 1949 were slailarly culculuted on the assauption
thot the oil lines will average 12 inches and the gue lines 18 inches in
diameter.

Pressures of 960 pounds per square inch (p.s.i.) with pressure losses
of 12 p.s.i. per mile were used for both types of lines, such pressure
belng required to produce the capuclties indicuted. Pumping stations,
therefore, vere ssbimuted to be an averige of 80 uniles apart, wnd their
efficiency nas rated ot 80 percent in accord with United States expericnce.

Mileage of lines added after 1 Jamuury 1949 was estimated on the
assumption that lines reported under construction on t.aat date will be
completed by the end of 1930. For the years 1951 cnd 1952 gas line con-

" struction was projected ut the same rate «s that osteblished in 1950, and

it was assuned that oil line consiructicu would prececed at o rate which
would sco the cohpletiun by the end of 1952 of all lines reported us of
1 Jenuvary 1949 as being plunned. :

Horgepower-hours were estimated by asouming 8750 hours of operation
per year, and the amount of electric porer reeuirad roz doteormined by the
aprilieation of the factor 746 wo 25 pwrecnt of the hersepower howr remqire-
ments, (1 lathr = 1.34 hphr.)

Calculations were wade on the basis of iaidyear pipeline nileage,
which in ecach case was token to represent the averege mileage in operation
threughout the ysar,

See the pipelinss, Petroleun report for additional pertinent data,
and following table:

Ay -3
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Operation (50 percent capacity)

ﬁiilndyggea: Stutions {25 pei'{gggh total) Kubr Hequired
1949 lio, iv. %. Total Hp.
e O U3 En RIS OWEE sl
Total »0L,
1950
® mwcml mR REE gme
Totul 207,487,431
1951
ol 8597 107.5 913.5 98,196 215,342,949 160,645,655
Gas 422 17,9 2188.6 39,177 85,914,833 693,6
Total 225,339,3
1952
S WuIE DR BDE LD
Total 239,411, 520
‘Hamtfactmv ‘
no e TR TG L pse
Total (Kohr) af%:,‘sm 5“3%5‘,‘122‘5 5,005,000 5,552,00
Total Bwhr Required

| 1949 1950 1951 1952

Ceatdon Cas PN “RRbEY Cri
Total 55,856,578 TR DR T

Inland Tetermmus

The total KWl requirements shown in Table 3 include the amounts
needed for mamufecturing and ropair of vesszls. A breakdowmn of the -
anount needed for repair as cppesed to manufocturing cammot be given.

This estimate was obtained by applying a very rough US-axperienced
factor of 338 kD owatt houra for each gross ton lounched.  The factor was
developad from dota taken from the Census of Mumufactures, 1939, which
includes the fotal ldlevatt hour consumption for shipbuilding and repair
and the total pgress tons launched for the comparable peried,

Al ~
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Tn order to apply thia factor to the Soviet inland shipbuilding and
repair industry. it hes been necessary:

. (1) To comvert estimated production of selprro;eu.ed,véssels in
Lorsepower to gross torsby assuming that the average vessel built would
have & tonnage of 65 gross metrie tons, und ’

(2) To convert estiuiated production of non-self-propelled vessels
in tons of carrying capaclity to gross tons by assuming that the gross

tonnoge of the non-self-propelled vessels would smount to 65 percent of
tha carrying capacity.

See the Inland Uaterway, Steel report for esbimetes of production.
Civil Aviation ‘ R

The total KiH reguirements showm in Teble 3 include the amounts

‘needed for mamufacture of aircraft for the civil air fleet only. The

amount of electric power consumed in the mumifecture of alreraft in the
Soviet Union 8 not nown, end so in order to arrive at the requiraments
shown for Civil Aviation, the Japanese factor of 16 I per pound of air
frame weight has been used. This factor has been cpplied to the estimated
armual civil air production of 3,816,000 pounds of zir frame welight.

Shippdas

The total KH requirements shorm in Table 3 include the amounts
noeded for ship-building and repair:. A breskdown of the amowmb needed for
repair as opposed to ship-building cannot be given,

The same factor of electric power consumption per gross ton of
shipping launched has been used for merchant shipping as used for the in-
land waterways. ’

See the Merchant Shipping, Steel report for estimates cn production.

Ay - 5
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